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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Department of Energy’s Scientific and Techni- 
cal Information Program (STIP) is carried out at 
many levels within the Department and by its con- 
tractor organizations. The Office of Scientific and 
Technical Information (OSTI) in Oak Ridge, 
Tennessee, provides direction and leadership for 
STIP and serves as DOE’s national center for scien- 
tific and technical information management and 
dissemination. Both DOE-originated information 
and worldwide literature regarding advances in sub- 
jects of interest to DOE researchers are collected, 
processed, and disseminated through the Energy 
Data Information System (EDIS) maintained by 
OSTI. The major data bases in this system are 
aailable within the United States through commer- 
cial on-line systems and to those outside the United 
States through formal governmental exchange agree- 
ments. The current-year records for the major data 
bases plus a number of specialized data bases are 
available to DOE offices and contractors through 
OSTI’s Integrated Technical Information System 
(ITIS). To manage DOE’s information resources 
effectively, DOE’s Scientific and Technical Informa- 
tion Program is one of continual development and 
evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. Foreign information is obtained 
through the International Energy Agency’s 13-nation 
Energy Technology Data Exchange, the International 
Atomic Energy Agency’s International Nuclear Informa- 
tion System, or nation-to-nation agreements. Please note 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing DOE’s research, development, demonstration, 
and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

Information in ERA is available for on-line searching 
as part of the Energy Data Base. The current-year 
records are available on the Integrated Technical Infor- 
mation System (ITIS). The entire data base is available 
through commercial on-line vendors. 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA from the Office of Scientific 
and Technical Information, P. O. Box 62, Oak Ridge, 
TN 37831, Attention: Information Services. For further 
information, call (615)576-8401, FTS 626-8401. ERA is 
also available at authorized Depository Libraries. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. A single issue costs $27.00, domestic, or $33.75, 
foreign. Cumulative indexes are available from the 
Superintendent of Documents, U. S. Government Print- 
ing Office, Washington, D. C. 20402. 


Managing Editor, Audrey B. Smith 
Technical Editor, M. Catherine Grissom 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








ERENT RET ORES 


HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 





ie 7983! 179p. 'NTIS, PC A06/MF 


A0l - OSTI;,1,, Order Number DE84004926. GPO Dep. 
AN 
Legibility Code 

Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 


the property measurement methods and the accuracy of the 
results. 





Abstract 


Date of publication 





Lab., NM (USA)).'Nuclear Fusion; 23: ‘No. 10, 1319-132 Oct 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


Abstract 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


® Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5786 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS Order Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


® Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 


9:5785 BMI/ONWI-S522 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under an 
Order Number, that number is included in the avail- 
ability statement. An Order number-report number 
correlation is included for convenience. 


BMI/ONWI- 


$22 9:5785 NTIS, PC A09/MF AOl1. 
OSTI Order Number 
DE84004926, Distribu- 


tion Category MN-70 








INFORMATION SOURCES 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information 
provided to the Office of Scientific and Technical Information (OSTI) through exchange agreements 
with foreign sources and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was established by the International Energy Agency to 
promote cooperation among members in conducting appropriate energy-related research and 
development programs through the development of a formal central information sharing system. In 
accomplishing the objectives of the ETDE, members select, abstract, and index relevant research 
information published in their countries in accordance with Exchange standards. OSTI serves as the 
central receiving and processing center for this information, which it then disseminates to national 
centers in the participating countries. The following countries are currently members of the ETDE: 


Canada The Netherlands 
Denmark Norway 
Finland Spain 

France Sweden 

Federal Republic of Germany United Kingdom 
Italy United States 
Japan 


The International Nuclear Information System (INIS) was established to promote the exchange of 
information on nuclear science and technology. Its operation is similar to that of the ETDE, with the 
INIS Secretariat being located in Vienna, Austria. Currently, 75 countries and 14 international 
organizations are members of INIS. OSTI serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the agreements to which it is a party, OSTI both 
receives information from the above sources and submits U.S.-produced information to them. In 
addition to materials generated by the Department of Energy, this U.S.-produced information is 
gathered from other government agencies as well as under contract with private information processing 
companies. All input is computer processed and entered into a data base for on-line retrieval. The data 
base serves as well for the production of numerous OSTI publications. 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category aumbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6. 


01 COAL AND COAL 
PRODUCTS 


03 Preparation 

04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 


04 OIL SHALES AND TAR 
SANDS 


01 Reserves and Exploration 

02 Site Geology and Hydrology 

03 Drilling, Fracturing, and Mining 

04 Oil Production, Recovery, and 
Refining 

05 Properties and Composition 

06 Direct Uses and By-Products 

07 Health and Safety 

08 Marketing and Economics 

09 Waste Research and Management 13 

10 Environmental Aspects 

20 Regulations 


09 OTHER SYNTHETIC AND 
NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


05 NUCLEAR FUELS 

01 Reserves, Exploration, and 
Mining 

04 Feed Processing 

05 Uranium Enrichment 

07 Fuels Production and Properties 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

10 Marketing, Economics, and 
By-Products 

20 Waste Management 

30 Environmental Aspects 

40 Health and Safety 

50 Safeguards, Inspection, and 


14 SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 


ae 08 Ocean Energy Systems 
40 Storage 60 ae lati 09 Solar Thermal Utilization 
50 Combustion Se 10 Solar Collectors and Concentrators 
20 Heat Storage 
03 NATURAL GAS 07 ISOTOPE AND RADIATION 
01 Reserves SOURCE TECHNOLOGY 
02 Geology and Exploration 01 Physical Isotope Separation 15 GEOTHERMAL ENERGY 


03 Drilling, Production, and 02 Radiation Sources 


Processing 
04 Products and By-Products 
05 Health and Safeiy 
06 Marketing and Economics 
07 Waste Management 
08 Environmental Aspects 
09 Artificial Stimulation 
10 Legislation and 
Regulation 
20 Transport, Pipelines, and Handling 
30 Properties 
40 Combustion 
50 Storage 


03 Isotopic Power Supplies 
04 Economics 


08 HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


01 Resource Status and Assessment 

02 Geology and Hydrology of 
Geothermal Systems 

03 Geothermal Exploration and 
Exploration Technology 

04 Legal and Institutional Aspects 

05 Economic and Financial Aspects 

06 Environmental Aspects and Waste 
Disposal 

07 By-Products 

08 Geothermal Power Plants 

09 Geothermal Engineering 

10 Direct Energy Utilization 

20 Geothermal Data and Theory 





16 


17 


20 


21 


22 


25 


29 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 
05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


01 Power Piants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 

Package, and Transportable 
Regulation and Licensing 
Economics 


07 
08 


NUCLEAR REACTOR 
TECHNOLOGY 


Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


01 
02 
03 
04 
05 
06 


0 


~ 


08 
09 


ENERGY STORAGE 
Magnetic 

Compressed Gas 

Pumped Hydro 

Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


01 
02 
03 
04 
05 


07 
08 
09 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and Modeling 

02 Economics and Sociology 

03 Environment, Health, and Safety 

04 Natural Resources 

05 Research, Development, 
Demonstration, and 
Commercialization 


01 


30 


32 


33 


35 


36 


40 


42 


06 Nuclear Energy 

07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


DIRECT ENERGY 


CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Intetnal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheei Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
06 Other Materials 


CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic, Organic, and Physical 
Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 


01 
02 
03 
04 
05 
08 


01 
02 
03 
06 


09 


01 
02 
03 
04 
05 
06 
07 
08 


01 


02 
03 





43 


44 


45 


50 


51 


52 


53 


55 


10 Combustion Systems 

20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 


EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Therma! Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL | 
ASPECTS OF ENERGY 
TECHNOLOGIES 


01 Social and Economic Studies 
02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 
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55 BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 
04 Genetics 
05 Metabolism 
06 Medicine 
07 Microbiology 
08 Morphology 
| 09 Pathology 
10 Physiological Systems 
20 Public Health 
30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 


APPLIED STUDIES 
01 Radiation Effects 
02 Thermal Effects 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
: Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 





03 Mineralogy, Petrology, and Rock 
Mechanics 

04 Geochemistry 

05 Oceanography 


64 PHYSICSi 


01 Astrophysics and Cosmology 

02 Atmospheric Physics 

03 Atomic, Molecular, and Chemical 
Physics 

04 Fluid Physics 

50 High Energy Physics 


65 PHYSICS II 


10 Nuclear Physics 
12-20 Nuclear Properties and Reactions 
30 Nuclear Theory 
40 Radiation and Shielding Physics 
50 Medical Physics 
60 Condensed Matter Physics 
61 Superconductivity 
70 Theoretical and Mathematical 
Physics 


vii 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 
03 Information Handling 

04 Law 

05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
ORDER NUMBER CORRELATION 











































33 


35 


55 


40 






56 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
08 Alternative Fuels 
03 Electric-Powered Systems 
07 Emission Control 
02 External Combustion Engines 
0S Flywheel Propulsion 
04 Hybrid Systems 
01 Internal Combustion Engines 
06 Vehicle Design Factors 


ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 
01 Radiation Effects 
02 Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
30 Agriculture and Food Technology 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 
06 Medicine 
05 Metabolism 
07 Microbiology 
08 Morphology 
09 Pathology 
10 Physiological Systems 
20 Public Health 


CHEMISTRY 
01 Analytical and Separations 
Chemistry 
08 Combustion, Pyrolysis, and 
Tligh-Temperature Chemistry 
04 Electrochemistry 


01 


30 


20 


32 


02 Inorganic, Organic, and Physical 
Chemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 
PRODUCTS 
05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
03 Preparation 
04 Processing 
06 Properties 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


DIRECT ENERGY 
CONVERSION 

02 EHD Generators 

05 Fuel Cells 

01 MHD Generators 

08 Miscellaneous Converters 

04 Thermionic Converters 

03 Thermoelectric Generators 


ELECTRIC POWER 
ENGINEERING 
02 Environmental Control 
Technology 
01 Power Plants and Power 
Generation 
03 Power Transmission and 
Distribution 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
09 Education and Public Relations 
03 Industry and Agriculture 


viii 


SUBJECT CONTENTS (ALPHABETICAL LISTING) 


29 


25 


42 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6. 


06 Municipalities and Community 
Systems 
02 Transportation 


ENERGY PLANNING AND 
POLICY 


10 Conservation 

80 Consumption and Utilization 

02 Economics and Sociology 

60 Electric Power 

01 Energy Analysis and Modeling 

03 Environment, Health, and Safety 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

04 Natural Resources 

06 Nuclear Energy 

30 Policy, Legislation, and Regulation 

05 Research, Development, 
Demonstration, and 
Commercialization 

20 Supply, Demand, and Forecasting 

07 Transport and Storage 

90 Unconventional Sources and 
Power Generation 

08 Waste Heat Utilization 


ENERGY STORAGE 

09 Batteries 

04 Capacitor Banks 

08 Chemical 

02 Compressed Gas 

05 Flywheels 

07 Liquefied Gas 

01 Magnetic 

03 Pumped Hydro 

06 Thermal 


ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
20 Underground Engineering 
09 Waste Processing Plants and 
Equipment 
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52 ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
06 Regulations 
05 Site Resource and Use Studies 
04 Therma! Effluents Monitoring 
and Transport 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 


01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


51 ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 


01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


53 ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 
02 Assessment of Energy Technologies 
01 Social and Economic Studies 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
03 Explosion Detection 
02 Nuclear 


70 FUSION ENERGY 
02 Fusion Power Plant Technology 
01 Plasma Research 


99 GENERAL AND 


MISCELLANEOUS 
05 Civilian Defense 
03 Information Handling 
04 Law 
01 Management 
02 Mathematics and Computers 


58 GEOSCIENCES 
04 Geochemistry 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


15 GEOTHERMAL ENERGY 
07 By-Products 
10 Direct Energy Utilization 
0S Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


57 
13 


08 


a4 


07 


36 


03 


0s 


02 Geology and Hydrology of 
Geothermal Systems 

20 Geothermal Data and Theory 

09 Geothermal Engineering 

03 Geothermal Exploration and 
Exploration Technology 

08 Geothermal Power Plants 

04 Legal and Institutional Aspects 

01 Resource Status and Assessment 


HEALTH AND SAFETY 
HYDRO ENERGY 


05 Economics and Management 
06 Environmental Aspects 

03 Plant Design and Operation 
07 Power-Conversion Systems 

04 Regulations and Licensing 

01 Resources and Availability 

02 Site Geology and Meteorology 


HYDROGEN 
07 By-Products 
09 Environmental Aspects 
06 Industrial and Commercial Use 
04 Marketing and Economics 
01 Production 
08 Properties 
05 Safety 
02 Storage 
03 Transport 


INSTRUMENTATION 
03 Miscellaneous Instruments 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
01 Radiation Instrumentation 
04 Well Logging Instrumentation 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 

04 Economics 

03 Isotopic Power Supplies 

01 Physical Isotope Separation 

02 Radiation Sources 


MATERIALS 
02 Ceramics, Cermets, and 
Refractories 
01 Metals and Alloys 
06 Other Materials 


NATURAL GAS 
09 Artificial Stimulation 
40 Combustion 
03 Drilling, Production, and 
Processing 
08 Environmental Aspects 
02 Geology and Exploration 
05 Health and Safety 
10 Legislation and 
Regulation 
06 Marketing and Economics 
04 Products and By-Products 
30 Properties 
Ol Reserves 
50 Storage 
20 Transport, Pipelines, and Handling 
07 Waste Management 


NUCLEAR FUELS 
30 Environmental Aspects 
04 Feed Processing 
07 Fuels Production and Properties 
40 Health and Safety 
60 Legislation and Regulations 


21 


22 


04 


09 


43 


10 Marketing, Economics, and 
By-Products 

01 Reserves, Exploration, and Mining 

50 Safeguards, Inspection, and 
Accountability 
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REFER ALSO TO CITATION(S) 17571, 17572, 17580 


16912 (PB—89-131882/XAB) Pennsylvania Coal Model 
information system: a report on Phase Three activities of the 
Pennsylvania Coal Model Project. Final report on Phase 3. 
Knight, C.G.; Manula, C.B. (Pennsylvania State Univ., Uni- 
versity Park (USA). Davey Lab.). 30 Jun 1985. 143p. NTIS, 
PC A07/MF AOl1. 

The Pennsylvania Coal Model (PCM) is a linear-program- 
ming model of the coal production and utilization system in Penn- 
sylvania. Detailed data bases concerning coal reserves, characteris- 
tics, production, cleaning, transportation, demands, and air-pollu- 
tion restrictions are organized at a county level of spatial resolu- 
tion. The PCM is used to generate scenarios of future coal produc- 
tion and supply patterns in response to changing demands and regu- 
lations related to coal energy production and use. Although the 
model has been found to simplify the complex reality of coal pro- 
duction and transportation, it can generate scenarios that may be 
useful in approximating some comparative data concerning alterna- 
tive policy formulations. The data bases generated, accompanied by 
previous PCM data, are useful for scenario generation, but do not 
provide sufficient resolution for practical decision making. 


0103 Preparation 
REFER ALSO TO CITATION(S) 16943, 16947, 16954, 16956 


16913 (DOE/PC/81205—T6-Exec.Summ.) Advanced 
physical fine coal cleaning: Microbubbie flotation: Final 
report: Executive summary. (Bechtel National, Inc., San 
Francisco, CA (USA)). Sep 1988. Contract AC22- 
85PC81205. 19p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number T189003924/JAW. 

The objective was construction and operation of a 1 tph 
proof-of- concept (POC) microbubble flotation module to demon- 
strate that physical cleaning of coal could achieve: ash levels below 
2 percent; energy recoveries of 80 percent; improved pyritic sulfur 
reduction beyond that possible with state-of-the-art technology; and 
moisture content of the products below 30 percent. The program 
demonstrated that obtaining the target objectives with microbubble 
flotation is primarily dependent on the nature and distribution of 
the mineral matter, including pyrite in the coal, and the ability to 
liberate the coal constituents. The use of chemicals as coal or min- 
eral surface modifiers did not improve process performance. This 
does not preclude the possibility that certain coal-specific chemicals 
and flotation reagents may exist which could improve the perform- 
ance of the process. Their effect, however, can only be of signifi- 
cance when all other process conditions can be controlled and fine 
tuned. Such conditions may exist in a commercial plant which is 
dedicated to process a specific coal for a long period of time to 
allow extensive experimentation with different chemicals. 8 figs., 2 
tabs. 


16914 (DOE/PC/81205—T6-Vol.1) Advanced physical 
fine coal cleaning: Microbubble flotation: Final report, 
Volume 1. (Bechtel National, Inc., San Francisco, CA 
(USA)). Sep 1988. Contract AC22-85PC81205. 291p. NTIS, 
PC A13/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
T189003925/JAW. 

The primary objective is to perform large-scale (1 tph of 
feed) tests that yield sufficient technical and economic data to 
permit decisions to be made for full-scale commercial testing and 
eventual operation of advance physical fine coal cleaning processes. 


Specific objectives: significant pyritic sulfur removal - the advanced 
process should reduce pyritic sulfur by a significant amount, more 
than is possible with state-of-the-art fine coal cleaning; ash content 
of not more than 2 weight percent (dry basis) in the clean coal; an 
energy recovery of 80 percent, based on the total Btus in the ROM 
coal compared with Btus in the clean coal; and as a measure to 
assure ease of handling and transportability, a clean coal and refuse 
surface moisture content not greater than 30 weight percent. BNI's 
process, which uses microbubble flotation, had shown promising re- 
sults. The program included laboratory and bench-scale tests with 
selected coals to confirm the suitability of microbubble flotation for 
those coals, and to define various test parameters for the 1 tph POC 
test work. After the 4-month POC test program, test data would be 
used to prepare a conceptual design for a commercial size plant. 76 
figs., 80 tabs. 


16915 (DOE/PC/88882—T1) Ancillary operations in 
coal preparation instrumentation: On-line low cost sulfur and 
ash analysis: First quarterly report, September 1988--Decem- 
ber 1988. (Babcock and Wilcox Co., Alliance, OH (USA)). 
Jan 1989. Contract AC22-88PC88882. 9p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007250/JAW. 

The draft work plan was reviewed by DOE and their com- 
ments incorporated into the final work plan. The final work plan 
has been submitted to DOE. The following tasks are in progress: 
(1) Extensive literature survey has been on-going into the various 
aspects of the project. (2) Various aspects of the analyzing system 
and their accompanying equipment are being investigated. Wig-wag 
samplers, sump pumps, wet grinding mills, inductively coupled 
plasma apparatus, and fiber optics have been studied, their manufac- 
turers contacted, and information received. (3) Two (2) professors 
of chemistry and one (1) of Mineralogical Sciences have been 
found to be intimate with the field of coal slurry preparation and 
sampling for use in inductively coupled plasma atomic emission 
spectroscopy (ICP-AES) experiments. 


16916 (DOE/PC/88883—T1) Deveicpment of the Elec- 
treacoustic Dewatering (EAD) process for fine/ultrafine coal: 
First quarterly progress report, period ending December 15, 
1988. (Battelle Memorial Inst., Columbus, OH (USA)). 5 
Jan 1989. Contract AC22-88PC88883. 9p. NTIS, PC A02/ 
MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89007248/JAW. 

Battelle, in cooperation with the Electric Power Research 
Institute (EPRI), Ashbrook-Simon-Hartley (ASH), Kaiser Engi- 
neers (KE), Lewis Corporation, and Prof. S.H. Chiang of the Uni- 
versity of Pittsburgh, is developing an advanced process for the 
dewatering of fine and ultrafine coals. The advanced process, called 
Electroacoustic Dewatering (EAD), capitalizes on the adaptation of 
synergistic effects of electric and acoustic fields to a commercial 
belt filter press design that is used in many vuther applications. | fig. 


16917 (DOE/PETC/QTR—88/2) Pittsburgh Energy 
Technolegy Center: Quarterly technicai progress report, 1 
January--31 March 1988. (USDOE Pittsburgh Energy Tech- 
nology Center, PA). Oct 1988. 174p. NTIS, PC A09/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89005927/ 
JAW. 

The following research areas of PETC are briefly addressed: 
Clean Coal Technology; Coal Preparation; Flue Gas Cleanup; Al- 
ternative Fuels; Advanced Combustion; MHD Program; Coal Liq- 
uefaction Technology; Advanced Research and Technology; Envi- 
ronmental Coordination; and Technology Transfer. There are fifty- 
two research programs described in the above areas. (CBS) 
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REFER ALSO TO CITATION(S) 16917, 16950, 16959, 16963, 16963, 16976, 
16984, 16984, 17184, 17192, 17774, 18144 


16918 (CONF-880521—8) Biological solubilization of un- 
treated North Dakota lignite by a mixed bacterial and a 
mixed bacterial/fungal culture. Maka, A.; Srivastava, V.J.; 
Kilbane, J.J. II; Akin, C. (Institute of Gas Technology, Chi- 
cago, IL (USA)). 1988. 21p. OSTI - Institute of Gas Tech- 
nology, 3424 South State Street, Chicago, IL 60616. Order 
Number T189007177/JAW. 

From 10. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TIN, USA (16 May 1988). 

Four microbial cultures, two pure and two mixed, were ex- 
amined for their abilities to solubilize chemically treated (oxidized) 
lignites, thermally treated (wet-carbonized) lignite, and untreated 
lignites. Extensive solubilization of oxidized lignites and limited so- 
lubilization of untreated North Dakota lignite was observed by 
three of the four cultures tested. Solubilization of wet-carbonized (a 
technique to reduce equilibrium moisture and oxygen contents) lig- 
nite was not demonstrated. The increase in solubilization correlated 
with the increase in the oxygen content of lignite and the pH of 
culture broths. These results also suggest that microbial solubiliza- 
tion of coal may involve non-lignin degrading organisms capable of 
producing alkaline conditions in the presence of coal. 17 refs., 6 
figs., 1 tab. 


16919 (CRIEPI-W—87023) Characteristics of a 2t/d 
pressurized two stage entrained-bed coal gasifier. Takahashi, 
S. (and others). (Central Research Inst. of Electric Power 
Industry, Tokyo (Japan)). 1988. Vp. (In Japanese). Central 
Research Institute of Electric Power Industry. 

It is important to elucidate the difference of gasifying char- 
acteristics of respective kinds of coal for designing and operating 
gasifiers. This report studies the difference of gasifying characteris- 
tics using gasifying experimental data of six kinds of coal on a 2 t/d 
coal gasifier. This report proposes the standard fixed carbon con- 
version efficiency as an indication of gasifier’s efficiency. Standard 
fixed carbon conversion efficiencies of 5 kinds of coal are almost 
the same in the experimental data. Product gas rate, product gas 
calorific value and cold gas efficiency can be estimated by calcula- 
tion from gasifying condition. Difference in the volatile and fixed 
carbon rate of coal must be the cause of the difference in gasifying 
efficiency. 


16920 (CRIEPI-W—87033) The long term reliability of 
desulfurization sorbent for hot coal gas desulfurization (Part 
1). Shirai, H. (and others). (Central Research Inst. of Elec- 
tric Power Industry, Tokyo (Japan)). 1988. vp. (In Japa- 
nese). Central Research Institute of Electric Power Indus- 
try. 

High temperature desulfurization is necessary to achieve 
IGCC system of high thermal efficiency. Iron oxide desulfurization 
process of fixed bed is being researched and developed at Yokosuka 
Research Laboratory. Iron oxide sorbent of this process is used re- 
peatedly. One of the important problems is to keep the regeneration 
temperature under the sorbent sintering temperature during regen- 
eration step. The dynamic simulation of a fixed bed desulfurization 
process was prepared and the relationship between regeneration 
condition and regeneration temperature discussed. The following 
results were obtained: (1) the desulfurization characteristics can be 
estimated by this simulation program; (2) the chemical conditions of 
iron component before regeneration can be classified into three 
areas (FeS area, Fes30, areas, FeS and FesO, mixed area) in the 
fixed bed; (3) the maximum temperature occurs in FeS and FesO, 
1aixed area during regeneration step; and (4) it is possible to control 
the maximum temperature by regeneration conditions (inlet gas 
temperature, gas flow rate, O2 concentration and average sulfide 
ratio of fixed bed before regeneration). 


16921 (CRIEPI-W—87043) A study for operating time of 
porous ceramic filter in hot gas clean-up process. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)). 
1988. vp. (In Japanese). Central Research Institute of Elec- 
tric Power Industry. 
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This report studies methods for evaluating a change of fric- 
tion loss in a filter medium and a change of cleaning intervals. The 
former is a means to select a filter medium and the latter is a basis 
to estimate the operating time of filtration equipment. (1) as to the 
change of friction loss it is recommended to pay attention to the 
additional pressure loss which is the difference between the base 
pressure loss after cleaning and the pressure loss in a new filter. To 
eliminate the influence of test conditions it is appropriate to use a 
coefficient obtained by dividing the additional pressure loss by gas 
viscosity and filtration rate. (2) The coefficient of additional pres- 
sure loss increases linearly with the cleaning cycles on log-log co- 
ordinates. From this trend, it is possible to estimate the long term 
change of permeability from a read condition test in a short term. 
(3) As operation time becomes longer cleaning intervals become 
shorter. Under the assumed condition the operating time is estimat- 
ed to be 5000 hours, if the lower limit of the cleaning intervals is 
set at 20 minutes. 


16922 (DOE/METC—89/4086) Development of a predic- 
tive, underground coal gasification model for eastern bitumi- 
nous coal: Technical note. Layne, A.W.; Wang, S.-H. 
(USDOE Morgantown Energy Technology Center, WV). 
May 1988. 116p. NTIS, PC A06/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89000903/JAW. 

This report describes a channel-type, underground coal gas- 
ification (UCG) model for eastern coal. Previous studies have indi- 
cated that it is technically and economically feasible to use a UCG 
process to obtain medium-heating-value gas in the Illinois Basin and 
its vicinity. A reliable, predictive model is needed to support the 
research and development of UCG. Modeling studies are less ex- 
pensive than field tests and they help researchers compute the proc- 
ess characteristics for a range of parameters and conditions. The 
concepts and approaches of developing a model for eastern coal are 
based on existing models for western coal, while recognizing the 
differences between the physical and chemical phenomena in the 
UCG of eastern and western coals. The interactions among differ- 
ent parts of a UCG system and the irregular system dimensions are 
the major difficulties in solving equations of a channel-type, thin- 
seam UCG model. Possible ways of resolving these difficulties are 
suggested and incorporated into the proposed model. 55 refs., 15 
figs., 3 tabs. 


16923 (DOE/PC/80002—T1) Low-severity catalytic two- 
stage liquefaction process: Wyoming coal conceptual commer- 
cial plant design and economics. Abrams, L.M.; Caruso, R.; 
Comolli, A.G.; Duddy, J.E.; Popper, G.A.; Wang, C. (Hy- 
drocarbon Research, Inc., Lawrenceville, NJ (USA)). Sep 
1988. Contract AC22-85PC80002. 119p. NTIS, PC A06/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89002301/ 
JAW. 

Hydrocarbon Research, Inc. (HRI) is conducting a program 
for the United States Department of Energy (DOE) to evaluate a 
low severity, Catalytic Two-Stage Liquefaction (CTSL) process. 
This program which runs through 1987, is a continuation of an ear- 
lier DOE sponsored program (1983--1985) at HRI to develop a new 
technology concept for CTSL. The earlier program included 
bench-scale screening of improved operating conditions for CTSL 
on Illinois No. 6 bituminous coal and Wyoming sub-bituminous 
coal, and engineering screening studies to identify the economic in- 
centive for CTSL over the single-stage H-Coal{reg—sign} Process 
for Illinois No. 6 coal. In the current program these engineering 
screening studies are extended to Wyoming sub-bituminous coal, so 
that the relative economics of Illinois and Wyoming coal liquefac- 
tion can be compared. The results from this comparison will be 
used as a guide for future experiments with respect to selection of 
coal feedstocks and areas for further process optimization. A pre- 
liminary design for CTSL of Wyoming sub-bituminous coal was de- 
veloped based on demonstrated bench-scale performance (Run No. 
227-27), and from HRI’s design experience on the Breckinridge 
Project and H-Coal{reg<sign} Process pilot plant operations at 
Catlettsburg. Complete conceptual commercial plant designs were 
developed for a grassroots facility using HRI’s Process Planning 
Model. Product costs were calculated and economic sensitivities 
analyzed. 13 refs., 47 tabs. 
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16924 (DOE/PC/80002—T2) Low-severity catalytic two- 
stage liquefaction process Illinois coal studies: Wyoming coal 
conceptual commercial plant design and economics. Comolli, 
A.G.; Duddy, J.E.; Johanson, E.S.; McLean, J.B.; Popper, 
G.A.; Smith, T.O. (Hydrocarbon Research, Inc., Lawrence- 
ville. NJ (USA)). Sep 1988. Contract AC22-85PC80002. 
699p. NTIS, PC A99/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89004345/JAW. 

Hydrocarbon Research, Inc. (HRI) has completed the first 
one and one-half years of a two year study for the Department of 
Energy (DOE) under Contract No. DE-AC-22-85PC80002 for the 
development of a "Low Severity Catalytic Liquefaction Process” 
based on the (CTSL) Catalytic Two-Stage Liquefaction of coal. 
Distinct elements of the two-stage process are a lower temperature 
first stage and close coupling of two ebullated-bed reactor stages. 
This report covers the Illinois No. 6 coal portion of the program 
including experimental microreactor, microautoclave, and continu- 
ous bench unit studies from October 1985 through May 1987. The 
remaining portion of this contract was devoted to the study of 
Ohio coal. Results from continuous bench unit operations over a 
nineteen month period of studies on process variables, recycle, cata- 
lysts, variable volume and thermal effects, cleaned coals, and ex- 
tinction recycle of heavy oils are analyzed, compared, and present- 
ed along with conclusions and recommendations. In the Illinois No. 
6 coal program for this contract there were 15 bench runs with a 
total of 229 on-stream days with coal feed. A wide range of process 
variables, including temperature, residence time (coal space veloci- 
ty), pressure, and recycle compositions were evaluated. Several 
catalysts with different physical and chemical properties were eval- 
uated resulting in the selection of a new commercial catalyst for the 
demonstration phase. Product characterization studies by HRI and 
other DOE contractors, which support this program, are included. 
In addition, work on process modelling, equipment improvements 
and engineering analysis is included. 


16925 (DOE/PC/80002—T3) Low-severity catalytic two- 
stage liquefaction process: Ohio No. 5/6 coal studies. Co- 
molli, A.G.; Johanson, E.S.; McLean, J.B.; Smith, T.O. 
(Hydrocarbon Research, Inc., Lawrenceville, NJ (USA)). 
Sep 1988. Contract AC22-85PC80002. 137p. NTIS, PC 
A0O7/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89004460/JAW. 

This report covers the portion of the program studying an 
alternative bituminous coal feed, consisting of two bench-scale stud- 
ies and supporting micro-scale laboratory work. The alternative 
coal chosen for this study was a blend of Ohio No. 5/6 seams bitu- 
minous coals. The coal had CTSL liquefaction characteristics very 
similar to those of the reference Illinois No. 6 coal, and is a good 
candidate for commercial application. A mode of plant operations 
was demonstrated in which the C,-975{degree}F distillate yield 
was 79 W % of M.A.F. coal, with residual oil yield below 2 W %. 
A second mode of operation, which would not require a high-effi- 
ciency method for separation of product oils and solids, was dem- 
onstrated with 67 W % yield of C,-750{degree}F distillates. The 
Ohio coal and its residual oil containing product liquids are rela- 
tively more sensitive to short term shortage at moderately high 
temperatures, but the impact can be minimal with proper engineer- 
ing and operating attention to this factor. 22 figs., 12 tabs. 


16926 (DOE/PC/80002—T4) Low-severity catalytic two- 
stage liquefaction process: Illinois coal conceptual commercial 
plant design and economics. Abrams, L.M.; Comolli, A.G.; 
Popper, G.A.; Wang, C.; Wilson, G. (Hydrocarbon Re- 
search, Inc., Lawrenceville, NJ (USA)). Sep 1988. Contract 
AC22-85PC80002. 131p. NTIS, PC A07/MF AOl1 - OSTI; 
1; GPO Dep. Order Number DE89005259/JAW. 
Hydrocarbon Research, Inc. (HRI) is conducting a program 
for the United States Department of Energy (DOE) to evaluate a 
Catalytic Two-Stage Liquefaction (CTSL) Process. This program 
which runs through 1987, is a continuation of an earlier DOE spon- 
sored program (1983--1985) at HRI to develop a new technology 
concept for CTSL. The earlier program included bench-scale test- 
ing of improved operating conditions for the CTSL Process on Illi- 
nois No. 6 bituminous coal and Wyoming sub-bituminous coal, and 
engineering screening studies to identify the economic incentive for 
CTSL over the single-stage H-Coal{reg<-sign} Process for Illinois 
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No. 6 coal. In the current program these engineering screening 
studies are extended to deep-cleaned Illinois coal and use of heavy 
recycle. The results from this comparison will be used as a guide 
for future experiments with respect to selection of coal feedstocks 
and areas for further process optimization. A preliminary design for 
CTSL of Illinois deep-cleaned coal was developed based on dem- 
onstrated bench-scale performance in Run No. 227-47(I-27), and 
from HRI's design experience on the Breckinridge Project and H- 
Coal{reg<sign} Process pilot plant operations at Catlettsburg. 
Complete conceptual commercial plant designs were developed for 
a grassroots facility using HRI’s Process Planning Model. Product 
costs were calculated and economic sensitivities analyzed. 14 refs., 
11 figs., 49 tabs. 


16927 (DOE/PC/80023—T16) Development of an in-situ 
hydrogen measuring instrument for coal liquefaction process- 
es: Quarterly report, October--December 1988. Klinzing, 
G.E. (Pittsburgh Univ., PA (USA). Dept. of Chemical and 
Petroleum Engineering). 1988. Contract AC22-85PC80023. 
3lp. NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Crder 
Number DE89006758/JAW. 


This report contains information on the dehydrogenation of 
quinolin, tetralin, Wilsonville and Lummus coal liquids. The data 
show that hydrogen did release from these coal liquids and model 
compounds. Coal liquids (except Wilsonville Run 250) exhibit the 
same type of behavior in that hydrogen partial pressure increased 
interval and then decreased very slowly with time. Model com- 
pounds, tetralin and quinolin, exhibit the same time dependence be- 
havior of hydrogen pressure increase with time. This report also 
provides results and projections of Herman’s and Liaw’s Wilson- 
ville visit concerning the installation efforts for the hydrogen 
probe. 16 figs., 5 tabs. (JL) 


16928 (DOE/PC/88806—T2) Cooperative research in 
coal liquefaction infratechnology and generic technology de- 
velopment: Quarterly report, August 1, 1988--October 31, 
1988. Huffman, G.P.; Sendlein, L.V.A. (Consortium for 
Fossil Fuel Liquefaction Science, Lexington, KY (USA)). 
[1989]. Contract FC22-88PC88806. 10lp. NTIS, PC A06/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006751/JAW. 


Research programs in coal liquefaction are briefly discussed. 
The following projects are addressed: coal desulfurization by bio- 
processing; materials characterization study of liquefaction process- 
es; novel approaches to catalysis in coprocessing and in direct coal 
liquefaction; liquefaction research in pyrolysis catalysis, and coal 
dissolution; enhanced reactivity and selectivity in coal liquefaction 
and coprocessing systems. (CBS) 


16929 (DOE/PC/88812—T1) Process and analytical 
studies of enhanced low severity co-processing using selective 
coal pretreatment: Progress report, September--November 
1988. Baldwin, R.M.; Miller, R.L. (Colorado School of 
Mines, Golden (USA). Dept. of Chemical Engineering and 
Petroleum Refining). 1988. Contract AC22-88PC88812. 9p. 
NTIS, PC A0O2/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007252/JAW. 


This program was initiated at Colorado School of Mines on 
8/18/88, and calls for a 3-year research program with the general 
objective of evaluating various coal pre-treatment techniques for 
modifying the reactivity of coal in order to enhance coal conver- 
sion and distillate yield in the liquefaction co-processing mode. 
Coals will be pre-treated by a number of different techniques in- 
cluding reductive alkylation, acylation, and possibly mild oxidation. 
The pre-treated coals will then be liquefied at low-severity condi- 
tions in the co-processing mode of operation. The primary objec- 
tive of this program will be to enhance the yield of distillate materi- 
al from co-processing liquefaction by utilizing simple and economi- 
cally feasible pre-treatment techniques. During the first quarter 
mild alkylation of Wyodak subbituminous coal from the Argonne 
premium coal collection was carried out at ambient temperature 
with methanol and ethanol as the alkylating agents. A preliminary 
matrix investigating the effect of time and temperature on the 
degree of alkylation was initiated. 2 refs., 3 figs. 
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16930 (DOE/PC/88816—T1) Use of ultrasound for en- 
hanced direct coal liquefaction: Quarterly report, August 
1988--December 1988. (Viking Systems International, Pitts- 
burgh, PA (USA)). [1989]. Contract AC22-88PC88816. 1 1p. 
NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007215/JAW. 

The objective of this project is to investigate whether high- 
intensity ultrasound is capable of inducing coal liquefaction under 
mild conditions of temperature and pressure in the presence of a 
solvent and in the presence or absence of a liquefaction catalyst. 
The role of high-intensity ultrasound in effective dispersion of 
solids and/or activation of catalysts will also be investigated using 
an appropriate liquefaction catalyst. The study will be conducted in 
two parts. First model compounds (bibenzyl and benzyl phenyl 
ether) will be subjected to high-intensity ultrasound to determine if 
any chemical bonds are broken under the action of ultrasound. In 
the second part, the effect of ultrasound on both catalyzed and non- 
catalyzed coal liquefaction will be determined. Two coals (sub-bitu- 
minous and bituminous) will be studied using tetralin as a hydrogen 
donating solvent and molybdenum sulfide as catalyst. 3 refs., 3 figs. 


16931 (DOE/PC/88915—T1) Steam gasification of 
carbon: Catalyst properties: Reporting period, September 15, 
1988--December 15, 1988. Falconer, J.L.; Lauderback, L.L. 
(Colorado Univ., Boulder (USA)). 9 Jan 1989. Contract 
FG22-88PC88915. 4p. NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89006497/JAW. 

This research uses three techniques to study catalyzed gasifi- 
cation of carbon in an effort to determine the concentration of cata- 
lyst sites on a carbon surface and thus determine how effectively a 
catalyst is utilized for steam gasification. Both alkali and alkaline 
earth oxides are effective catalysts for accelerating the gasification 
rate of coal chars, but in many cases only a fraction of the catalyst 
is in a form that is effective for gasification. We will study the 
steam gasification of carbon in order to determine the concentration 
of active catalyst sites, the composition of the catalyst, and the lo- 
cation of the catalyst on the surface. Transient isotope tracing 
(switching reactant feed gases between H2'®O and H2'*O) will be 
used to measure the concentration of sites at steady-state reaction 
conditions. A steady flow of H2'*O in He will be replaced by 
H2'8O in He, while maintaining the same reaction rate, and the 
change in product signals will be detected with a computer-con- 
trolled mass spectrometer. Secondary ion mass spectrometry 
(SIMS) will be used for both high surface area samples of carbon/ 
carbonate mixtures that are heated in steam to various temperatures 
and for model surfaces with deposited ions. SIMS will provide a 
direct measurement of surface composition. Scanning tunneling mi- 
croscopy (STM), a technique that provides atomic resolution 
images of surfaces, will be used to determine catalyst dispersion and 
the location of catalyst on the surface. The interrelation of the re- 
sults from these techniques (for potassium and calcium catalysts) 
will provide knowledge of catalyst dispersion, composition, and uti- 
lization. Such knowledge is needed for optimal use of catalysts in 
steam gasification of coal char. 


16932 (DOE/PC/88930—T1) Bimetallic promotion of co- 
operative hydrogen transfer and heteroutom removal in coal 
liquefaction: Quarterly technical progress report, September 
1, 1988--November 30, 1988. Eisch, J.J. (State Univ. of New 
York, Binghamton (USA)). 1 Jan 1989. Contract FG22- 
88PC88930. 5p. NTIS, PC A0O2 - OSTI. Order Number 
DE89006496/JAW. 

The ultimate objective of this research is to uncover new 
catalytic processes for the liquefaction of coal and for upgrading 
coal-derived fuels by removing undesirable organosulfur, organoni- 
trogen and organooxygen constituents. This study is exploring how 
crucial hydrogen-transfer processes might be catalyzed by soluble, 
low-valent transition metal complexes and/or Lewis acids under 
moderate conditions of temperature and pressure. A detailed study 
was begun of the mechanism of Lewis acid-catalyzed hydrogen 
transfer occurring between 1,l-diphenylethene and 9,10-dihy- 
droanthracene, and an extension of our previous studies on 
nickel(0)-catalyzed transfer of metal hydrides and hydrogen has 


been set underway with model aromatic hydrocarbons and hetero- 
cycles. 
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16933 (DOE/PC/90529—9) Micropore diffusion in coal 
chars under reactive conditions: Quarterly technical progress 
report, 15 September 1988--15 December 1988. Perkins, 
M.T.; Calo, J.M.; Lilly, W.D. (Brown Univ., Providence, 
RI (USA). Div. of Engineering). 1988. Contract FG22- 
86PC90529. 22p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006722/JAW. 

The current project is concerned with the development and 
application of a new technique to measure micropore diffusion 
under actual gasification conditions. The method is an outgrowth of 
and related to the transient kinetics approach to the measurement of 
kinetic rate parameters for char-gas reactions that has been devel- 
oped in our laboratory. It can be shown that the initial transient be- 
havior of a species introduced as a step-function into a ‘’gradient- 
less” reactor in which char is present, is controlled by the transport 
resistance offered by the char micropores. Therefore, this data can 
be analyzed for micropore diffusion time constants. In addition, due 
to the time-resolved nature of the process in the reactor, the initial 
diffusion step is separated (in time) from any subsequent gas-solid 
reaction steps. Therefore, diffusion measurements can be performed 
under gasification conditions. This quarter was devoted to develop- 
ing a method for estimating micropore and micropore volumes 
needed for analysis of the transient data. In addition, a technique to 
characterize the chars in a more comprehensive fashion for use 
with the computer model has been developed. 3 figs., 1 tab. 


16934 (DOE/PC/90911—13) Heteroatom-containing or- 
ganics during liquefaction: Final report. Knudson, C.L.; 
Hawthorne, S.B.; Aulich, T.R. (North Dakota Univ., Grand 
Forks (USA). Energy and Mineral Research Center). Feb 
1989. Contract FG22-86PC90911. 17p. NTIS, PC A03/MF 
AOl1 - OSTI; 1; GPO Dep. Order Number DE89007353/ 
JAW. 

The primary goal of this research was to investigate the fates 
of several heteroatom-containing compounds during low-rank coal 
liquefaction under mild conditions. Also studied were the perform- 
ances of three hydrogen shuttlers during mild liquefaction. Reac- 
tion systems investigated include: (1) thermal reactions of coal 
without solvent, (2) thermal reactions of coal with labeled solvent, 
and (3) thermal reactions of coal with labeled H-donors and labeled 
heteroatom-containing coal model compounds. Results are dis- 
cussed. 6 refs., 6 figs., 3 tabs. 


16935 (EPRI-GS—6219) Thirteenth annual EPRI confer- 
ence on fuel science and conversion: Proceedings. (Electric 
Power Research Inst., Palo Alto, CA (USA)). Jan 1989. 
352p. (CONF-8805259—). Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T1I89006673/ 
JAW. 

From 13. annual EPRI conference on fuel science and con- 
version; Santa Clara, CA, USA (18 May 1988). 

The Fuel Science and Conversion Contractor’s Conference 
was held on May 18 and 19. Topics of the conference include: two- 
stage liquefaction of coal; synthesis of methanol from CO-rich gas 
for use in gasifier combined-cycle power plants; coal science in- 
cluding the structure of bituminous, subbituminous coal and lignite 
and biological processing of coal; coal upgrading including deash- 
ing and dewatering of low-rank coal by oil agglomeration and re- 
moval of pyrite sulfur from bituminous coal; coprocessing of coal 
and heavy oils; and storage compatibility of fuel oils. Individual 
projects are processed separately for the data bases. 


16936 (EUR—11340-EN) Industrial fuel gas fluidized bed 
pilot plant: demonstration project. (British Coal Corp., Stoke 
Orchard. Coal Research Establishment). 1988. 33p. British 
Coal Corporation, Stoke Orchard (United Kingdom). Coal 
Research Establishment. 

A coal gasification pilot plant with a coal throughput of 12 
tonnes per day has been installed at the Coal Research Establish- 
ment of British Coal. The aim of the project was to demonstrate, 
on a semi-commercial scale the production of a fuel gas for indus- 
trial furnaces and kilns. The plant consists of facilities for coal feed- 
ing, gasification, gas cooling and cleaning, gas combustion and 
waste disposal. The project commenced in January 1984. The plant 
was installed by April 1985; within timescale and cost. Full oper- 
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ation on coal was delayed until May 1986 because of problems re- 
lating to solids handling, start-up procedures and gas cooler design. 
Since May 1986 several extended operations have been carried out. 
Successful developments have been demonstrated in all areas of the 
plant. Coal conversions of 70% on a mass basis have been achieved 
with a gas calorific value of 3.8 MJ/m°. Several coals were tested 
giving similar performances. Sulfur retention by the addition of 
limestone indicated that 80% of the sulfur that would be otherwise 
released in the gas can be retained. Alternative gas cleaning tech- 
niques have been evaluated and burner designs have been estab- 
lished for combustion of the low calorific vaiue gas. Overall suffi- 
cient information is available to design a commercial gasifier. 6 figs. 


16937 (INIS-mf—11911) Influence of the product gases 
on the kinetics of water vapour gasification as a function of 
pressure and temperature. Muehlen, H.J. (Essen Univ. (Ge- 
samthochschule) (Germany, F.R.). Fachbereich 8 - Chemie). 
7 Apr 1983. 156p. (In German). NTIS (US Sales Only), PC 
A08/MF A0O1. Order Number DE88757140/JAW. 

The reaction kinetics of coal gasification by using the proc- 
ess heat is investigated. Pressure, temperature and composition of 
the gasifying agent are varied. Starting from other models, a kinetic 
model is derived and tested for its applicability. 


16938 (IS-T—1337) Influence of oxygen partial pressure 
on creep of a chromia refractory. Kasi, B. (Ames Lab., IA 
(USA)). Aug 1987. Contract W-7405-ENG-82. 120p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007618/JAW. 

This report covers the effects of low oxygen pressures on 
the creep of high chromic refractories. The creep results in con- 
trolled atmosphere are compared to the creep results in air. Results 
from a selected refractory are discussed. Creep experiments have 
been done for other refractories. (JL) 


16939 Molten salts as a medium and reactant in the de- 
sulfurization of organosulfur compounds and coal. Utz, B.R.; 
Kowak, M.A.; Fauth, D.J.; Friedman, S. (Dept. of Energy, 
Pittsburgh Energy Technology Center, P.O. Box 10940, 
Pittsburgh, PA (US));. pp 2182 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Molten salts represent an interesting media for the reaction 
of organic compounds. When acting as a “solvent” molten salts 
may offer unique properties that allow “solvation” of ionic and 
polar reactants, products and reaction intermediates. Molten salts 
may also act as reactants with organic compounds and therefore 
play a dual role. Molten caustic leaching has been recognized as a 
process that is very effective at removing organic sulfur from coal. 
Since the desulfurization mechanism was not understood, a series of 
organosulfur model compounds was reacted with molten caustic 
(sodium and potassium hydroxide mixtures) and other molten salts. 
Characterization studies of organosulfur species in coal have shown 
that thiophenic sulfur and aryl thiols represent the predominant 
forms of sulfur in coal. Therefore benzothiophene, dibenzcthio- 
phene, thiophenol, and thiophenolate salts were used as model com- 
pounds to simulate sulfur functionality in coal. 


16940 Oxygen-sulfur corrosion of metals in mixed-gas at- 
mospheres. Natesan, K.; Baxter, D.J. (Materials Science and 
Technology Div., Argonne National Lab., Argonne, IL 
(US));. pp 1-26 of Proceedings of the 3rd Berkeley confer- 
ence on corrosion-erosion-wear of materials at elevated tem- 
peratures. Levy, A.V. Houston, TX; National Assoc. of 
Corrosion Engineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

Extensive research has been performed over the past 10 
years to evaluate the compatibility of engineering materials and 
model alloys in oxygen-sulfur mixed-gas environments that are rele- 
vant to both coal gasification and coal combustion schemes. This 
paper examines the available information to give insight into the de- 
velopment of protective oxide scales in high-temperature alloys ex- 
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posed to complex gas atmospheres. Three regimes are defined for 
the corrosion of high-chromium alloys based on the gas chemistry 
and alloy class. The roles of several factors such as cation and 
sulfur transport through the scales, mechanical effects, sulfur segre- 
gation, time-dependent morphological changes in the scale, in the 
onset of breakaway corrosion in structural alloys are examined. 
From current knowledge of the combustion and gasification envi- 
ronments and of the behavior of structural alloys exposed to them, 
a number of requirements that a viable alloy should meet is present- 
ed and possible avenues for modification of alloys to achieve im- 
proved corrosion resistance are discussed. 
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REFER ALSO TO CITATION(S) 16915, 16917, 16919, 16928, 16933, 16935, 
16939, 16978, 16982, 16986, 16987, 17296, 17701, 17774, 18144 


16941 (DOE/ER/13777—1) Prediction of thermodynam- 
ic properties of coal derivatives: Progress report, September 
1, 1987--February 28, 1989. Donohue, M.D. (Johns Hopkins 
Univ., Baltimore, MD (USA). Dept. of Chemical Engineer- 
ing). Nov 1988. Contract FG02-87ER13777. 15p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007714/JAW. 

The progress of our efforts toward understanding molecular 
behavior and its effect on thermodynamic properties is presented. 
This included work in the following areas: The repulsive and at- 
tractive terms in various equations for chain molecules have been 
compared with computer simulation results. We found that PHCT 
fit the data more closely than the other equations. For non-polar, 
polar and hydrogen bonding pure substances, APACT molecular 
parameters were correlated with molecular size. The density de- 
pendence in the SPHCT has been modified in order to improve the 
accuracy of pure-component property calculations. Our knowledge 
of the partitioning of intermolecular interactions has been used to 
study how the solubility parameter in Regular Solution Theory can 
be related to fundamental molecular constants. We have made sub- 
stantial progress toward understanding how our theories can be ap- 
plied to polymer solutions. Computer simulations of chain mole- 
cules have been carried out in order to test our equations and to 
determine radial distribution functions of various groups used in a 
group-group interaction approach. Finally, our theoretical efforts 


have been supplemented by appropriate experimental measure- 
ments. 10 refs. 


16942 (DOE/PC/70773—T2) Macromolecular structure 
of low rank coals and lignites: Report for the period October 
1, 1988 to January 1, 1989. Larsen, J.W.; Flowers, R.A. II. 
(Lehigh Univ., Bethlehem, PA (USA). Dept. of Chemistry). 
16 Jan 1989. Contract FG22-84PC70773. 10p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89005933/JAW. 

Objectives. To investigate and quantitatively characterize the 
covalent and hydrogen bond crosslinks in sub-bituminous coals and 
lignites and to determine how they change with coal rank. Scope of 
Work. (1) Attempts will be made to measure the covalent crosslink 
density by solvent swelling coals whose hydroxyl groups have been 
converted to ethers and esters; (2) Swelling in hydrogen bonding 
and non-hydrogen bonding solvents will be studied in an attempt to 
characterize the role of hydrogen bond crosslinks; (3) Attempts to 
swell hydrated coals will be carried out; (4) The coal-coal hydro- 
gen bonds will be investigated using infra-red spectroscopy. Results 
to date are discussed. 8 refs., 10 figs. 
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16943 (DOE/PC/79905—T6) Fundamental research on 
surface science of coal in support of physical beneficiation of 
coal: Quarterly technical progress report, October 1--Decem- 
ber 31, 1988. Good, R.J. (State Univ. of New York, Buffalo 
(USA). Dept. of Chemical Engineering). 1988. Contract 
AC22-87PC79905. 19p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007147/JAW. 

Contact angle measurements of decane-water interfaces on 
ground coal particles of various rank reveal at least 3 distinct 
angles. These were in the ranges around 33{degree}, 61{degree} 
and 103{degree}, as measured through the oil. We have found 
these angles to be associated with paraffinic areas on coal surfaces, 
aromatic areas, and mineral areas, respectively. Oxidation studies on 
Upper Freeport (mvb) coal, indicate only the aromatic carbon (and 
possibly the mineral component) in the coal undergoing surface oxi- 
dation, after a period of 40 days exposure in the laboratory. Ad- 
sorption measurements have been continued for octanol and cyclo- 
hexanol on coal. Preliminary results have been obtained. A theoret- 
ical model of liquid bridging, for spherical particles with concave 
liquid bridges have nonzero contact angles, has been developed. 
Also, a theoretical analysis of contact angle data available in the lit- 
erature, On macroscopic, polished coal particles, has been made, 
using the acid-base theory developed in this laboratory. 13 refs., 3 
figs., 1 tab. 


16944 (DOE/PC/80519—T1) Diffusion of gases in coals 
and chars: Final report, September 15, 1985--September 14, 
1988. Smith, D.M. (New Mexico Univ., Albuquerque 
(USA). Powders and Granular Materials Lab.). 1988. Con- 
tract FG22-85PC80519. 57p. NTIS, PC A04/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89005257/JAW. 
Eight PSOC coals representing a wide range of rank and ge- 
ographic origin have been subjected to a wide range of pore struc- 
ture analysis methods as well as gas diffusion measurements. Pore 
structure analysis techniques employed included carbon dioxide and 
nitrogen adsorption, helium pycnometry, mercury porosimetry, and 
low-field NMR spin-lattice relaxation measurements. In principle, 
NMR pore structure analysis avoids many of the problems associat- 
ed with conventional pore structure methods such as pore structure 
changes during drying, sample compression, network/percolation 
effects, pore shape assumptions, and a limited pore size range. Spin- 
lattice relaxation measurements were conducted at a proton fre- 
quency of 20 MHz and 303 K using water contained in the coal 
pores. Pore size distributions were obtained via deconvolution of 
the NMR relaxation measurements using the method of regulariza- 
tion and application of the "two fraction-fast exchange” model of 
pore fluid behavior. A qualitative comparison of the NMR pore 
size distributions and surface areas (CO2/N2) yielded good agree- 
ment. Monodisperse and bidisperse pore size distributions were 
noted with pore volume in the size range of <0.5 nm to 0.5 pm. 
Effective diffusivities of methane and nitrogen were measured at 


303 K and ambient pressure using a pulse tracer analysis method. 
37 refs., 14 figs., 5 tabs. 


16945 (DOE/PC/90520—7) Structural environment of 
metallic constituents in coals: Final report, 15 September 
1986--14 September 1988. Bauer, S.H.; Huffman, G.P. (Cor- 
nell Univ., Ithaca, NY (USA). Baker Lab.). 9 Dec 1988. 
Contract FG22-86PC90520. 15p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89004706/JAW. 

The arrangement of atoms in the first and second coordina- 
tion shells around trace metallic elements within the organic matrix 
in coals is basic information which is essential for optimizing strate- 
gies for coal conversion and utilization. We recorded NEXAFS 
and EXAFS spectra, at the Cornell and Stanford Synchrotron Fa- 
cilities, of selected metallic constituents, and reduced these data via 
refined computer codes, recently developed in our laboratories, to 
derive quantitative one-dimensional atomic radial distribution func- 
tions centered at the elements of interest. Also, spectra were re- 
corded at the K-edges of S and Cl (at SSRL) to provide pertinent 


information on the structures in the vicinities of these elements. 7 
figs., 1 tab. 
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16946 (DOE/PC/90541—T7) Thermodynamics of heavy 
coa! liquids: Annual report. Kabadi, V.N. (North Carolina 
Agricultural and Technical State Univ., Greensboro (USA). 
Dept. of Chemical Engineering). 1 Oct 1988. Contract 
FG22-86PC90541. 17p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007965/JAW. 


Work was initiated on a program to develop a thermody- 
namic model for vapor-liquid equilibrium calculations for coal 
fluids. Some necessary multi-component VLE measurements were 
also to be carried out as a part of this project. A thermodynamic 
model for VLE calculations of defined mixtures of aromatic com- 
pounds that occur in coal fluids has been formulated and evaluated 
using binary VLE data available in the literature. The model uses a 
characterization of the compounds that can be extended to unde- 
fined coal fluids). The model has been successful in predicting 
binary and ternary VLE data. Techniques to use this model for 
VLE calculations with coal liquids have been formulated. Comput- 
er programs to do these calculations are being prepared. The pa- 
rameters in the characterization procedure can be calculated from 
measured data on coal fluids. In addition, a flow VLE apparatus 
has been designed and constructed. Preliminary data measurements 
are currently under way. 2 figs. 


16947 (EPRI-CS—5644-Vol.3) Laboratory guidelines and 
procedures for coal analysis: Volume 3, Establishing and 
maintaining a quality assurance program. Hudyncia, M. Jr.; 
Streib, D.L. (Electric Power Research Inst., Palo Alto, CA 
(USA); Pennsylvania Electric Co., Homer City (USA). 
Homer City Coal Lab.; Streib (D.L.) and Associates, Mor- 
gantown, WV (USA)). Feb 1989. 164p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T189007470/JAW. 


Even a small error in laboratory data can cost a utility mil- 
lions of dollars annually in overpayment for fuel and unplanned ex- 
penses. Because of the importance of reliable laboratory data to the 
utility industry and the lack of information directly applicable to 
coal laboratories, the Electric Power Research Institute (EPRI) de- 
veloped a guideline for a coal laboratory quality assurance pro- 
gram. This guideline describes the details of how to establish and 
maintain quality assurance from initial sample collection through 
sample archives disposition. Laboratories can use this guideline to 
develop the optimum quality assurance program for their specific 
needs and the requirements of their data users. 13 refs., 19 figs., 7 
tabs. 


16948 (EUR—11735-FR) Analysis of coke by transmis- 
sion electron microscopy. (Commission of the European 
Communities, Luxembourg). 1988. 137p. (In French). Euro- 
pean Community Information, Service, 2100 M St., N.W., 
Suite 707, Washington, DC 20037. 


Currently employed in metallography for fine analysis (tens 
of Angstroms), the technique of transmission electron microscopy 
(002 dark field) has now been applied to carbonaceous materials. 
These investigations have shown that transmission electron micros- 
copy (TEM) can be applied to both semi-industrial and industrial 
coke. TEM constitutes an operational method which is complemen- 
tary to optical microscopy. The scientific results are as follows: 
TEM can be used to distinguish between coke types to a degree 
never before possible. This is based on invisible differences between 
coke types produced particularly from coal of low rank. The mi- 
crotexture of coke produced from binary mixtures can be calculat- 
ed by adding together the microtextures of cokes obtained from the 
constituent parts of such mixtures. TEM can be used to explain the 
relationships between microtexture and certain industrial properties 
of coke, such as carboxy-reactivity and electrical resistivity. The re- 
sults of the investigations indicate that this technique can be used 
for the fine analysis of industrial coke and will lead to the develop- 
ment of a method for predicting coke properties. 


16949 (IS-T—1224) Standardless quantitative x-ray dif- 
fraction phase analysis of low temperature coal ash (LTA). 
Bryant, G.L., Jr. (Ames Lab., IA (USA)). Aug 1987. Con- 
tract W-7405-ENG-82. 236p. NTIS, PC All - OSTI. Order 
Number DE89007635/JAW. 
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The x-ray patterns of several mixtures of minerals can be 
thought of as a matrix. This x-ray pattern matrix is equal to the 
concentration matrix multiplied by the ‘pure’ mineral matrix plus an 
error matrix. If the error matrix can be minimized by reducing ma- 
chine and sample errors then it is possible tc obtain quantitative 
concentrations from the x-ray data. Using nonoverlapped x-ray dif- 
fraction lines or some other method to determine an initial concen- 
tration matrix it is possible to generate an iterative scheme that pro- 
duces successively improved approximation and ‘pure’ mineral mat- 
rices. Testing of this method has been accomplished using several 
sets of samples. Three-component and seven-component standard 
samples and coal ash (LTA) samples have been analyzed to deter- 
mine the suitability of this method. Methods for determining the 
number of components in unknown mixtures, methods for reducing 
random errors, and methods for corrections needed for standard 
samples have been discussed. 36 refs., 41 figs., 56 tabs. 


16950 (NP—9770242) Effects of electrokinetic phenom- 
ena on gas and water flow in coal pores. Miehe, R. (Tech- 
nische Univ. Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.). Fakultaet fuer Bergbau, Huettenwesen und Maschin- 
enwesen). 11 Aug 1987. 109p. (In German). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE89770242/ 
JAW. 

In this paper investigations were made on the influence of 
electrokinetic effects on the flow of water and gas in the pore space 
of coal for the purpose of dehydration. zeta potential measurements 
for the characterization of the surface charge of coal were carried 
out on brown and hard coal by means of electrophoresis with dif- 
ferent pH values as well as different kinds and concentrations of 
electrolytes. It was found out that the zeta-potential depends on the 
pH value and that also the kind of cations has a clear influence. As 
far as electroosmosis and electroosmotic dehydration of coal with 
different potential differences are concerned. it was found out that 
an electroosmotic liquid transport is realizable in brown coal. Inves- 
tigations on electroosmotic drying of brown coal proved that the 
process can be divided into three characteristic courses of the 
curve and that, by a partial dehydration, a sufficient permeability 
for a convective gas flow can be achieved in the case of samples 
which were previously permeable to gas. 


16951 (NP—9770248) Characterisation of coal grades 
and coal products by /sup 13/C solid state NMR spectrosco- 
py. Kasueschke, I. (Paderborn Univ. (Gesamthochschule) 
(Germany, F.R.). Abt. fuer Naturwissenschaften 2). 3 Dec 
1986. 230p. (In German). . Order Number DE89770248/ 
JAW. 

In the framework of this study investigations into model sub- 
stances were carried out. They showed that the use of intensive nu- 
clear resonance spectrometers applying the pulse sequences TOSS 
(Dixon) and DDTOSS while observing the corresponding condi- 
tions of measurement, allows, by means of the cross-polarization 
technique, the recording of quantitatively interpretable /sup 13/C 
solid-state NMR spectra which are free of rotation side bands and 
make the differentiation between the different types of carbon (CH/ 
sub 3/, CH/sub 2/, CH, C/sub q/) possible. The techniques de- 
scribed, TOSS and DDTOSS, were applied to more than 50 kinds 
of hard coals and allied sample material. In addition, some maceral 
concentrates and products from coal hydrogenation were investi- 
gated. It was observed that the carbon aromaticities increase with 
the vitrinite reflection R/sub a/, used as a measure for the degree 
of carbonization, whereas the share of aliphatic carbon atoms de- 
creases. After the decomposition of coals by hydrogenation, pyri- 
dine-insoluble residues were obtained which showed the same 
NMR structural data as anthracites. That means they showed high 
aromaticity and thus low reactivity being confirmed by their real 
behaviour in conversion processes. 


16952 (ORNL—6507) Chemistry and structure of coals: 
Methodology for evaluation of particulate texture and mor- 
phology from vapor sorption isotherms. Fuller, E.L. Jr.; 
Condon, J.B. (Oak Ridge National Lab., TN (USA)). Jan 
1989. Contract AC05-840R21400. 19p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007898/ 
JAW. 

Comminution of coal is required for efficient removal of the 
mineral matter before further processing. Gas adsorption methods 
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provide details relating to the morphology that cannot be obtained 
by any other means. An equation is derived from statistical me- 
chanical considerations to describe the physical adsorption process 
on solid surfaces. Adsorption of argon and nitrogen are used as ex- 
amples. 5 refs., 3 figs. 


16953 Elemental analysis of liquid fuels. DeBot, S.A.; 
Sadek, F.S. (Dept. of Chemistry, Winston Salem State 
Univ., Winston Salem, NC (US));. pp 179-187 of Proceed- 
ings of the 6th international coal testing conference. 
Charleston, WV; Coal Testing Conference (1987). (CONF- 
870939—). 

From 6. international coal testing conference; Charleston, 
WV, USA (15 Sep 1987). 

The purpose of the authors’ work has been to study the 
chemistry behind the combustion and pyrolysis reactor packing ma- 
terials used for the determination of carbon, hydrogen, nitrogen, 
oxygen, and sulfur in organic liquid samples. Conventionally, liquid 
samples are sealed in tin, aluminum, silver, nickel, indium, or plati- 
num containers but to reduce the cost of analysis in this study the 
authors have used experimental injectors. 


16954 Modified hardgrove grindability tests. Riley, J.T.; 
Lloyd, W.G.; Kuehn, K.W.; Hayes, F.J.; Withers, D.L. 
(Dept. of Chemistry, Center for Coal Science, Western 
Kentucky Univ., Bowling Green, KY (US));. pp 1-5 of Pro- 
ceedings of the 6th international coal testing conference. 
Charleston, WV; Coal Testing Conference (1987). (CONF- 
870939—). 

From 6. international coal testing conference; Charleston, 
WV, USA (15 Sep 1987). 

The Hardgrove grindability test was developed with a spe- 
cific purpose of predicting the amount of -200 mesh (75 microns) 
coal produced during a grinding or pulverizing operation. Reduc- 
ing coal to mean particle sizes less than 10 microns (‘micronizing’) 
requires milling equipment different from conventional ball mills or 
ring-and-ball mills. Three general classes of mills capable of micron- 
izing coals are the stirred-media mill, the vibratory mill, and fluid 
energy mills. Size reduction characteristics are different for each of 
the three types of mills and are also different from those of conven- 
tional power plant mills used to produce -200 mesh coal. In a cur- 
rent study in the laboratory, attempts to use Hardgrove Grindabi- 
lity Indexes to predict the relative ease of milling coals to micron 
particle sizes have not been successful. A test which could measure 
the amount of energy required to grind coal to a uniform particle 
size would probably be more useful for predicting the pulverizabi- 
lity of coal. For this reason a study was carried out using extended 
grinding times to the Hardgrove machine. Sieve analyses of the 
grind products were then examined in a search for a method of pre- 
dicting the pulverizability of coal. 


16955 Physical properties of slurried ultrafine coals. 
Kuehn, K.W.; Lloyd, W.G.; Riley, J.T.; Kuehn, D.W. 
(Center for Coal Science, Dept. of Geography and Geolo- 
gy, Western Kentucky Univ., Bowling Green, KY (US));. 
pp 6-10 of Proceedings of the 6th international coal testing 
conference. Charleston, WV; Coal Testing Conference 
(1987). (CONF-870939—). 

From 6. international coal testing conference; Charleston, 
WV, USA (15 Sep 1987). 

Controlled ultrafine milling (‘micronizing’) of coals produces 
particles less than 10 microns in size. Possibilities for utilization of 
micronized coals include slurrying for pipeline transport, and devel- 
opment of substitute diesel fuel. This paper addresses the laboratory 
preparation, appearance, selected physical properties and storage 
stability of slurried, micronized coal. 


16956 Rapid automated methods for coal ultimate analy- 
sis. Sadek, F.S.; DeBot, S.A. (Dept. of Chemistry, Winston 
Salem State Univ., Winston Salem, NC (US));. pp 97-108 of 
Proceedings of the 6th international coal testing conference. 
Charleston, WV; Coal Testing Conference (1987). (CONF- 
870939—). 

From 6. international coal testing conference; Charleston, 
WV, USA (15 Sep 1987). 
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Though the methods described in this paper require a sub- 
stantial initial investment in time for calibration, they are there after 
rapid, accurate, and broadly applicable to coal. Rapid methods for 
grinding, demineralizing, drying and analyzing coal with ultimate 
analysis and direct oxygen determination have been realized. With 
the computer program available for calculating data as well as diag- 
nostics for reactor and systems behavior, the methods for drying 
and analysis are simple, routine procedures which proceed relative- 
ly unattended, with final results obtained automatically. 


16957 Automated image analysis of coal minerals. Nissen, 
D.A. (Sandia National Labs., Livermore, CA (US)); Greu- 
lich, F.A. pp v of Proceedings of the Electrochemical Soci- 
ety Fall meeting: Extended abstracts. Volume 87-2. Pen- 
nington, NJ; The Electrochemical Society (1987). (CONF- 
871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Traditionally, the analysis of mineral matter in coal has in- 
volved destruction of the maceral matrix and determination of the 
mineral content by X-ray diffraction or wet chemical methods. The 
result is the gross chemical composition of the coal sample. While 
these data may be useful for some applications a great deal of valu- 
able information has been irretrievably lost when these methods are 
employed. These data can be acquired by utilizing the automated 
scanning capability of the electron microscope coupled with analy- 
sis of characteristic X-rays emitted by mineral particles. The Coal 
Mineral Analysis (CMA) program is an automated image analysis 
program which employs the scanning electron microscope and is 
designed to both quantitatively identify mineral species in coals and 
chars as well as determine the size distributions of these species. In 
order to employ this technique with any degree of confidence we 
must understand the limitations of this approach, the accuracy and 
precision of the data generated by the CMA program. Consequent- 
ly, a systematic study designed to define these parameters was un- 
dertaken. The focus of this paper is a discussion of the results and 
conclusions of this study. 
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REFER ALSO TO CITATION(S) 16970, 17301, 17302, 17303, 17304, 17305, 
17306 


16958 (CESI—87-60) Electrostatic precipitors: verifica- 
tion of the reliability of pulse energization systems. Caprio, 
G.; Dinelli, G.; Lami, E.; Mattachini, F.; Mosca, W.; Spin- 
elli, A. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Sep 1987. 6p. (In Italian). (CONF-8709394—12). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88756771/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AED); Catania, Italy (27 Sep 1987). 

“Back-corona” effects, due to the high electrical resistivity 
of solid particulates deposited on electrodes, in traditional supply 
systems substantially reduce precipitator efficiency. Pulse energiza- 
tion systems constitute an important innovation that may apprecia- 
bly improve the performance characteristics of electrostatic precipi- 
tators even in those operating conditions which are critical in tradi- 
tional supply systems. In the investigation of systems which are 
more sophisticated with respect to traditional supply systems, the 
effort undertaken to accurately verify their degree of reliability 
prior to their installation is fully justified. For this reason, the 
design of a testing facility was carried out to test different types of 
supply systems. Particular importance was given to the modularity 
and flexibility of the design. With such a facility, special tests on 
subsystems and on the service life of the whole installation are 
made possible. 


16959 (CRIEPI-W—87032) Collection efficiency of 
counter flow type electrostatic granular bed filter (Part 2). 
Makino, H. (and others). (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)). 1988. vp. (In Japanese). 
Central Research Institute of Electric Power Industry. 

A counter flow type electrostatic granular bed filter 
(E.G.B.) is proposed for the dry type dust collector of coal gasifi- 
cation combined cycle. This report describes the influence of the 
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operation conditions of this dust collector on the collection efficien- 
cy. Main results are as follows: (1) the collection efficiency is in- 
creased wiih the increase of the applied voltage. But, if the applied 
voltage is increased to reach the breakdown voltage, the collection 
efficiency is decreased drastically. (2) the moving velocities of bed 
particles include an optimum value at which the collection efficien- 
cy is the largest against the influx char volume. (3) The lower the 
inlet concentration and the filtration velocity are, the lower the 
outlet char concentration is. (4) The E.G.B. outlet concentration 
can be sufficiently kept at less than 10 mg/m$N at a filtration ve- 
locity of 20 cm/sec and at an E.G.B. inlet char concentration of 5 
g/m’. 


16960 (DOE/PC/88867—T1) Electrostatic precipitation 
of condensed acid mist: First quarterly technical progress 
report, September 1 to November 30, 1988. Dahlin, R.S. 
(Southern Research Inst., Birmingham, AL (USA)). 1988. 
Contract AC22-88PC88867. 1lp. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007217/JAW. 
This report covers the project scope and structure for devel- 
oping and demonstrating a compact, wet electrostatic collector for 
condensed acid mist in power plant flue gas. In order to accomplish 
this goal, the objectives to be met are: (1) a laboratory-version of 
the WESP (Wet Electrostatic Precipitator) must be fabricated. (2) 
the WESP performance must be optimized through laboratory tests 
with a nonvolatile simulant aerosol having a size distribution similar 
to the acid mist. (3) the WESP concept must be proven by demon- 
strating adequate collection of actual acid mist in a pilot coal com- 
bustion facility under conditions simulating a full-scale power plant 
burning high-sulfur coal. (4) a computer model of the WESP proc- 
ess must be developed to assist in the process optimization, inter- 
pretation of test results, and extrapolation to full scale. (5) Utility 
participation must be solicited in a follow-on demonstration of the 
WESP concept at a full-scale power plant. 5 refs., 2 figs. (JL) 


16961 (DOE/PC/88927—T1) Mechanistic and kinetic 
studies of high-temperature coal gas desulfurization sorbents: 
Quarterly technical progress report No. 1, August--October 
1988. Flytzani-Stephanopoulos, M.; Lew, S.; Sarofim, A.F. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Chemical Engineering). Dec 1988. Contract FG22- 
88PC88927. 24p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006822/JAW. 

This project involves fundamental mechanistic and kinetic 
studies of reduction, sulfidation and regeneration of the novel Cu- 
Al-O and Zn-Ti-O mixed oxides. Highly-dispersed mixed oxide 
phases or well-crystallized specific compounds will be prepared by 
varying the sorbent preparation conditions. Time-resolved structur- 
al studies will be performed in reaction sequences involving He, 
H2+HeS, and Os exposure to identify solid phase transformations 
and changes in dispersion. Several complementary bulk and surface 
analytical techniques will be employed as necessary in structural 
studies. This first quarter, two bulk ZnO and six Zn-Ti-O sorbents 
were synthesized by the amorphous citrate technique in highly ma- 
croporous form. Temperature programmed reduction experiments 
were performed in a thermogravimetric analyzer (TGA) with ZnO, 
and two Zn-Ti-O sorbents consisting, respectively, of ZaTiOs + 
TiO. and Zn2TiO, compounds. For reduction, a gas mixture with 
10 mol% H2-90 mol% Ne was used over the temperature range of 
450-800{degree}C. ZnO reduction (to volatile zinc) started at 520, 
550 and 570{degree}C respectively, for bulk ZnO, ZneTiO, and 
(ZnTiO; + TiOz) sorbents. Comparative kinetic experiments of sor- 
bent reduction were then performed at 650{degree}C in the same 
gas mixture. The surface area-normalized rate of zinc loss was 
twice as high for bulk ZnO than for the zinc titanate materials. 19 
refs., 5 figs., 2 tabs. 


16962 (DOE/PC/88945—T1) Microbial by-product re- 
covery from regenerable processes for the simultaneous re- 
moval of SQ: and NO/sub x/ from flue gas: Technical 
progress report, October 1, 1988--December 31, 1988. Sub- 
lette, K.L.; Suciu, D. (Tulsa Univ., OK (USA). Dept. of 
Chemical Engineering). [1989]. Contract FG22-88PC88945. 
30p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007090/JAW. 
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The objective of this project is to investigate the reduction 
of SO. to H2S by Desulfovibrio desulfuricans in co-culture with 
mixed fermentative heterotrophs and the reduction of NO and NO, 
by Thiobacillus denitrificans. The ultimate goal is the development 
of a viable process concept whereby a microbial process could 
impact on the problem of flue gas desulfurization and NO/sub x/ 
removal. In this reporting period it has been observed that molasses 
will support the reduction of SO2 to H2S by working cultures of D. 
desulfuricans. However, the sulfur contained in the molasses result- 
ed in H2S production in excess of that expected based on the SO: 
feed. The introduction of oxygen into working cultures of D. desul- 
furicans resulted in a corresponding decrease in the redox potential 
of the medium. Nitric oxide (NO) was seen to be inhibitory to SO. 
reduction by D. desulfuricans at inlet gas concentrations in excess 
of 1500 ppmv. Lastly, ten different non-SRB heterotrophs have 
been identified from D. desulfuricans working cultures. 17 refs., 6 
figs., 5 tabs. 


16963 (DOE/PC/90514—T8) Anaerobic fluid-bed treat- 
ment of coal conversion wastewater: Ninth quarterly technical 
progress report, August 15, 1988--November 15, 1988. Suidan. 
M.T.; Pfeffer, J.T.; Nakhla, G.F.; Traegner, U.K. (Illinois 
Univ., Urbana (USA). Dept. of Civil Engineering). 1988. 
Contract FG22-86PC90514. 12p. NTIS, PC A03/MF AOI - 
OSTI; GPO Dep. Order Number DE89006482/JAW. 

Anaerobic fluidized-bed GAC reactors have been proven 
successful for the treatment of biologically inhibiting wastewaters 
such as coal conversion wastewaters. However, in treating such 
wastewaters which contain compounds that not only resist biode- 
gradation but also inhibit the degradation of other compounds, ad- 
sorption on granular activated carbon (GAC) represents a viable 
strategy for the removal of these inhibitory compounds. The cost of 
the GAC replacement represents a major operating cost of the 
system. The hydraulic detention time and the associated carbon in- 
ventory represent the single most important capital cost parameter. 
The objectives of this research are to determine, using experimental 
and modeling strategies, the effects of hydraulic detention time and 
the schedule of GAC replacement on the performance of fluidized 
bed GAC anaerobic reactors during the treatment of coal conver- 
sion wastewater. | ref., 2 figs. 


16964 (EPRI-GS—6175) Use of coal ash in highway con- 
struction: Georgia Demonstration Project: Final report. Larri- 
more, C.L.; Pike, C.W. (Electric Power Research Inst., 
Palo Alto, CA (USA); Southern Co. Services, Inc., Bir- 
mingham, AL (USA); Georgia Power Co., Atlanta (USA)). 
Feb 1989. 314p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T189007012/JAW. 

Ash production by US utilities is large - an estimated 75 mil- 
lion tons in 1985 - and projections call for increasing quantities in 
the near future. Disposal of this material by traditional methods is 
complicated by high disposal costs, stricter environmental regula- 
tions, and a shortage of suitable additional space for storage/dispos- 
al areas. Utilities are therefore motivated to consider ash as a re- 
source material and investigate various utilization applications. 
EPRI has initiated a program designed to promote ash utilization in 
roadways, embankments, and backfills - potentially large volume 
application areas. Included within the EPRI program is a Georgia 
study involving the development and construction of a demonstra- 
tion project in which several types of ash were used as major com- 
ponents in highway pavement construction. The primary objective 
was to plan, design, build and monitor the structural and environ- 
mental aspects of a full-scale application of ash in a highway pave- 
ment. All planning, design, and construction activities were de- 
scribed in an interim report published in June 1987. This informa- 
tion has been summarized in the final report, which also includes 
complete results from physical performance and environmental 
monitoring activities. 8 refs., 54 figs., 33 tabs. 


16965 (IVO-B—07/88) Suitability of desulphurization 
waste for landfill. Helenius, J.; Blomster, D. (Imatran Voima 
Oy, Helsinki (Finland)). Nov 1988. 53p. (In Finnish). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88756590/JAW. 

The environmental requirements with regard to the placing 
of desulphurization waste are studied by using methods according 
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to which it is placed on dumps or in the sea. In addition to this, the 
study includes information on how the placing is carried out and 
what the cosis will be at a 500 MW coal-fired power plant. The 
solid end products that are generated in the desulphurization of a 
coal-fired power plant must - if there is no industrial use for them - 
be treated as waste either owing to the quality of the end product 
or to the low utilization potential. The possible environmental 
hazard of desulphurization waste is mainly the dissolution of metals 
and other inorganic compounds. When the placing of waste on 
dumps was studied, the chemical composition and the physical 
properties of desulphurization waste in the wet process or in the 
semi-dry process were found out. In addition to this, matters con- 
cerning water protection, i.e. the foundation and the monitoring of 
the placing, were studied as well as matters concerning the land- 
scaping of the storage area. The placing in the sea is in some cases 
suitable for fly ash and for desulphurization waste. The introduc- 
tion of this method requires, however, costly water protection 
measures. The necessary measures concerning the placing in the sea 


were studied with regard to water protection and to the placing 
itself. 


16966 (NEI-DK—130) Flue gas purification. Reduction 
of NOx content - problems in connection with desulfurization 
system. Kragh Nielsen, K. (Niro Atomizer A/S, Soeborg 
(Denmark)). Oct 1988. 102p. (In Danish). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE88756593/ 
JAW. 

"Niro Atomizer’, subsidized in Denmark by the Energy Re- 
search Programs EFP 82 and EFP 83, has developed a combined 
process for the elimination of SOx and NOx from flue gas by alter- 
ing the functions of the spray absorber and the filter and by adding 
sodium hydroxide to the usual absorber. The process is effective, 
but results in the production of Nitrogen Dioxide which colours 
smoke brown. Research has concentrated on methods for eliminat- 
ing this discoloration. It was found that the presence of ammonia 
increased the total absorption of Nitrogen Oxides but the reduction 
was only sufficient when ammonia emission was unacceptably high. 
The addition of active Carbon resulted in no emission of Nitrogen 
Dioxide, but the total absorption of Nitrogen Oxides fell drastically. 
All additives that resulted in satisfactory NOx absorption contained 
Natrium ions. All additives that resulted in NOx absorption resulted 
in the production of NO2 which gave no NO2 emission, but an un- 
acceptably high emission of ammonia. Operational parameters such 
as temperature, etc. which exist when NaOH is used as an additive 
and which are important for obtaining a satisfactory result, are 
equally important in this respect when other additives containing 
Na are utilized. No additive has been found which can hinder the 
production of NO2 without it following that absorption of NOx is 
reduced, or that an unacceptable secondary pollution occurs. Anal- 
ysis of reaction products shows that the absorbed NOx can be 
found as Nitrogen. 30-70% of the total quantity is composed of Ni- 
trates. It has not proved possible to identify other nitrogen com- 
pounds because of a lack of suitable analysis techniques. 
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16967 (USGS-WRI—84-4362) Effects of surface mining 
on streamflow, suspended-sediment, and water quality in the 
Stony Fork drainage basin, Fayette County, Pennsylvania. 
Stump, D.E.; Mastrilli, T.M. (Geological Survey, Denver, 
CO (USA). Water Resources Div.). 1985. 33p. Geological 
Survey, Denver, CO (USA). Water Resources Div. 

The total runoff between upstream and downstream stations 
differed by 1 % during the investigation, suggesting that stream- 
flow was not noticeably affected by mining. Surface mining in- 
creased the suspended sediment yield during storms due to erosion 
from mine sites. The suspended sediment yield doubled at the 
downstream site after mining. Specific conductance was highly 
variable during storm runoff but generally varied inversely with 
flow and increased slightly during the investigation. Values of acid- 
ity and alkalinity did not show changes normally associated with 
mining activity. An underground mined area which was subse- 
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quently surface mined resuited in increased levels of acidity and 
iron in the discharge. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 17573 


16968 (BMR—255) A review of airborne gamma-ray 
spectrometric data processing techniques. Minty, B.R.S. 
(Bureau of Mineral Resources, Geology and Geophysics, 
Canberra (Australia)). 1988. 48p. Bureau of Mineral Re- 
sources, Geology and Geophysics, Canberra, ACT (Austra- 
lia). 

The development of interactive image-processing technology 
and its application to the presentation and interpretation of airborne 
gamma-ray spectrometer data has stimulated a new interest in the 
use of these data for regional geological mapping. The application 
demands sensitive detection equipment and sophisticated data proc- 
essing procedures. This report, after describing the basic principles 
involved, reviews recent advances in airborne radiometric process- 
ing techniques. 
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REFER ALSO TO CITATION(S) 16967 


16969 (EUR—11-903-DE) Development of new systems 
for profile cutting in heading operations. Hessling, M.; Bau- 
mann, L. (Bergbau-Forschung G.m.b.H., Essen (Germany, 
F.R.)). 1988. 62p. (In German). Bergbau-Forschung GmbH, 
Essen (Germany, F.R.). 

To improve the still low extent of mechanization in road- 
heading, rather than straightforward technical evolution, a com- 
pletely new concept of roadheading systems using novel-type rock 
cutting techniques is needed. One of those promising cutting tech- 
niques is the production of grooves in the rock using abrasive water 
jets. Fundamental experiments carried out at Bergbau-Forschung’s 
test rig permit technical and economic evaluation of 52 different 
abrasives of varying hardness, grain size, grain shape, and density, 
used for cutting sandstone. Different types of corundum performed 
best, whereas quartz sands yielded the most favourable cost effec- 
tiveness. The dependency of the performance of abrasive water jets 
on the main operational parameters was determined by extensive 
test series. Parameters tested were: dosage of abrasives, cutting 
speed, water pressure, nozzle diameter, ejection pipe diameter, ejec- 
tion pipe length, impact angle of the cutting jet on the rock. Using 
the results of such fundamental research, concepts for roadheading 
system using abrasive water jets were established and a relevant ro- 
tating cutterhead constructed. The cutterhead is currently undergo- 
ing suitability tests in conjunction with an existing test set-up as an 
integral part of the roadheading system relying on profile cutting 
and subsequent removal of the center part of the front. 


16970 (EUR—11721-DE) Stowing the goaf and other 
abandoned workings with fly ash and other fine grained resi- 
dues by means of hydraulic transport from the surface. 
(Steinkohlenbergbauverein, Essen (Germany, F.R.)). 1988. 
102p. (In German). Steinkohlenbergbauverein, Essen (Ger- 
many, F.R.). 

This report describes the testing of a process designed by 
Bergbau-Forschung to transport fine refuse from preparation plants 
and power plants in the form of a highly concentrated slurry and to 
stow it in the goaf. Pressure loss relating to solids concentration, 
type and composition of the solids, flow rate, pipe diameter and 
mixing intensity was measured and tailings found to account for 
significantly higher pressure losses than fly ash. A fly ash slurry 
may have a solids concentration of up to 60% by volume, whereas 
a tailings slurry must contain less than 48% by volume of solid in 
order to keep the pressure loss within acceptable limits, i.e. 5 bar/ 
100 m. Slurry pumping may be restarted after several days of stand- 
still if an optimal solids concentration is chosen, and go-devils can 
be introduced periodically through a newly developed gate during 
pumping in order to prevent the solid adhering to the pipe wall. 
Trailing pipes and measuring devices were developed and the proc- 
ess and equipment were tested underground at Walsum colliery. 
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This proved the concept to be correct, but further work is required 
before the process will be operational. 





16971 (EUR—11898-DE) Continuous trackless haulage in 
roadways and shafts. (Bergbau-Forschung G.m.b.H., Essen 
(Germany, F.R.)). 1988. 181p. (In German). Bergbau-Fors- 
chung GmbH, Essen (Germany, F.R.). 

The aim of this project was to design and develop planning 
and monitoring systems for materials transport and to-design trans- 
port system components for the route from the pit yard to trans- 
shipment areas in the inbye. Emphasis was placed on the develop- 
ment of a computer-based materials transport planning system 
which determines the transport capacity demand of the individual 
sectors of operation at any time, sums up the resulting traffic densi- 
ty of each route and calculates the transport capacities. The pro- 
gram takes into account technical data, statutory and geological re- 
strictions, the required number of shifts and planning costs. This 
report describes the program and present-day materials transport, 
development of loading and unloading aids and the choice of trans- 
port methods. It also discusses the difficulties encountered when 
developing special loading units for use on free-steered vehicles and 
the role of trans-shipment points within the transport network, as 
continuous transport is not feasible in German hard coal mines. The 
development of various free-steered vehicles is described. 






16972 (NP—9770261) Development and field testing of a 
manipulator system for salvaging yielding arch support. Final 
report. Sonnenschein, D. (Ruhrkohle A.G., Essen (Germa- 
ny, F.R.); Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Mar 1988. 36p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE89770261/JAW. 

For salvaging yielding arch supports, the concept of a sal- 
vaging manipulator was designed with the aim of increasing safety 
when salvaging yielding arch support, of reducing physical work 
for the salvaging crews and of increasing operation efficiency by 
higher salvaging performance. Six manufacturers drafted design 
proposals on the basis of a performance specification. By decision 
analysis, one proposal was selected. In the following main phase of 
the project this design is to be constructed, tested and improved. 
(orig.) With 1 tab., 1 fig. 
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16973 (CONF-8809194—) Solids transport contractors’ 
review meeting: Proceedings. (USDOE Pittsburgh Energy 
Technology Center, PA). 1988. 171p. NTIS, PC A09/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89006720/ 
JAW. 

From Solids transport contractor review meeting; Pitts- 
burgh, PA, USA (1 Sep 1988). 

The following research programs on solids transport are pre- 
sented: granular solids flow and hydrodynamic forces on spheres in 
suspension; aerated and vibrated chute feeders for particulate mate- 
rials; micro-stresses and their distributions and effects in discrete 
media; fluidization mechanisms in horizontal slurry flow; study of 
dense phase cohesive coal transport in plugs; fundamental studies of 
cohesive powders; optical instrumentation and study of gas-solid 
suspension flows; collaborative research in the solid transport area 
between midwest universities and Argonne; rheology of high con- 
centration polymodal multiphase flows; experiments of densely- 
loaded non-Newtonian slurries in laminar and turbulent pipe flows; 
and development of a refractive index matched test facility for 
solid-liquid flow studies using laser velocimetry and some initial re- 
sults. Individual projects are processed separately for the data 
bases. (CBS) 
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16974 (DOE/PC/88947—T1) Development and utiliza- 
tion of new diagnostics for dense-phase pneumatic transport: 
Quarterly technical progress report, October 1, 1988--Decem- 
ber 31, 1988. (Cornell Univ., Ithaca, NY (USA)). 1988. Con- 
tract AC22-88PC88947. 8p. NTIS, PC A02/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007249/JAW. 

The main objective of this work is to develop probes of un- 
precedented accuracy for local measurements of solid velocity and 
holdup in dense gas-solid flows. In addition, our aim is to model 
dense-phase transport and test the resulting models in a controlled 
setup that incorporates our diagnostics. In this context, ultra- sensi- 
tive capacitance probes are designed to measure the local, time-de- 
pendent particle concentrations. In addition, a new optical fiber 
probe based on laser-induced-phosphorescence is developed to 
measure particle velocities. In this period, we have studied the voi- 
dage dependence of the effective dielectric constant of particle-sub- 
strate mixtures. This work is necessary to make our capacitance di- 
agnostic quantitative. For spherical particles, we have found that 
the effective dielectric is well predicted by a self-consistent expres- 
sion, which is nearly independent of particle-size-distribution. How- 
ever, we have observed significant departures from this model for 
non-spherical particles. In addition, we have constructed a proto- 
type of a fiber-optic anemometer probe, and we have designed its 
electronics. We have found that an organic particle coating such as 
acriflavine is impractical, because it is strongly quenched by oxygen 
or water. As a result, we are now focusing on inorganic phosphors 
such as doped ZnS. Finally, we are in the process of selecting a 
dense-phase pneumatic conveyor to test these new diagnostics. 4 
refs., 6 figs. 


16975 (EUR—11747-FR) Investigation of risks associated 
with the storage of pulverised coal. (Commission of the Eu- 
ropean Communities, Luxembourg). 1988. 140p. (In 
French). European Community Information Service, 2100 
M St., N.W., Suite 707, Washington, DC 20037. 

In recent years, industrial steam coal has been somewhat su- 
perseded in Europe by pulverised fuel. Large quantities of this type 
of fuel, as stored in bunkers, hoppers, etc., present a major risk of 
spontaneous ignition when in contact with air, especially when the 
coal has been heated by grinding or drying. In order to assess the 
propensity to self-heating, various laboratory tests were carried out 
on 3 coal types and 1 lignite; these included thermogravimetric and 
differential thermal analysis, adiabatic calorimetry and critical igni- 
tion temperature measurement. In order to transpose the results to a 
large-scale situation, as well as to evaluate various ignition protec- 
tion measures, tests were also conducted on several cubic metres of 
stored fuel. The appearance and development of self-heating was 
examined (a) in an airtight hopper and (b) in a hopper with a simu- 
lated entry of air. In the first instance no spontaneous ignition oc- 
curred, whereas in the second case ignition regularly took place. 
The test results showed that temperature measurement was a better 
method than gas analysis for forecasting heatings of this type, but 
that problems arose with the positioning of the sensors. Carbon di- 
oxide proved more reliable than carbon monoxide for providing 
early detection of heatings and air ingress at the bottom of the 
hopper. The knowledge acquired in this area should improve the 
prospects for the revival of coal as an industrial fuel. 
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16976 (CRIEPI-W—87047) Development of ceramic 
combustor for low BTU gases. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)). 1988. vp. (In Jap- 
anese). Central Research Institute of Electric Power Indus- 
try. 

A ceramic combustor that has root flame from a subcombus- 
tor is studied to improve the stability of low BTU gas combustion 
at the first stage of development of a gas turbine ceramic combus- 
tor using low BTU gas. The combustor is designed based on water 
flow model test results and test fabricated. In a combustion test, it 
is shown that combustion is stable under the design conditions. 
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16977 (DOE/PC/79652—4) L-Star pulsed coal combus- 
tor for residential space heating: Quarterly progress report 
for the period August--October 1988. (Avco-Everett Re- 
search Lab., Everett, MA (USA)). Dec 1988. Contract 
AC22-87PC79652. 12p. NTIS, PC A03/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89007218/JAW. 

This quarter saw a major turning point in the development 
of the pulsed coal combustor. It was during this period that efforts 
were devoted to attempts to increase carbon conversion beyond the 
90 percent level achieved in the previous quarter. Design changes 
made to the system during this quarter include a return to an un- 
cooled combustor, installation of coal retaining/recycling devices, 
and the addition of a combustion air preheater. Although none of 
these changes directly resulted in a significant improvement in per- 
formance, observation of the effect or lack thereof of each contrib- 
uted to increased understanding of the system's behavior and ulti- 
mately led to the very successful modifications to be described in 
subsequent quarterly reports. 


16978 (DOE/PC/79903—T2) Optical properties of fly 
ash: Quarterly report for period July 1 to September 30, 
1988. Self, S.A. (Stanford Univ., CA (USA). High Temper- 
ature Gasdynamics Lab.). Oct 1988. Contract AC22- 
87PC79903. 27p. NTIS, PC A03/MF A011 - OSTI; 1; GPO 
Dep. Order Number DE89005815/JAW. 

The general aims of this research are to provide a fundamen- 
tal scientific basis for the physical understanding and reliable calcu- 
lation of radiative heat transfer in coal combustion systems, particu- 
larly as it is influenced by the presence of inorganic constituents de- 
riving from the mineral matter in coal. Currently this work is 
funded under two tasks. Task 1. Characterization of Flyash: Under 
this heading the chemical composition and size distribution of rep- 
resentative flyashes will be measured by appropriate microanalyti- 
cal techniques to provide information required in Task 2. Task 2. 
Measurements of the Optical Constants of Slags: Under this head- 
ing measurements of the infrared optical constants (i.e., the complex 
refractive index m = n {minus} ik) of synthetic slags will be made 
as a function of wavelength and temperature for controlled compo- 
sitions. Particular attention will be given to the contribution of the 
Fe2O3 content and its valence state. The data will be reduced to 
yield formulae giving the complex refractive index over relevant 
ranges of wavelength and temperature, as a function of the relevant 
metal oxide constituents. Good progress has been made in both 
these areas, as reported in the Quarterly Report. 4 refs., 14 figs. 


16979 (DOE/PC/79915—T3) Mechanisms of coal-water 
mixture combustion in fluidized beds: Technical progress 
report, September 15, 1988--December 15, 1988. Brown, R.C. 
(Iowa State Univ. of Science and Technology, Ames 
(USA)). 1988. Contract FG22-87PC79915. 15p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006480/JAW. 

The first quarter of 1988 has been used to interpret results 
obtained in the fourth quarter of 1987 and perform additional tests 
as suggested by these results. The interpretation of these results is 
presented in detail in the present report. The topics covered in this 
report are: Effect of Feed Fines in the Coal, Fragmentation of 
Coal-Water Mixture Agglomerates, Role of Attrition in Coal-Water 
Mixture Combustion, and Char-flecked Sand vs Coal Sand Ag- 
glomerates. 6 refs., 5 figs., 3 tabs. (JL) 


16980 (DOE/PC/90753—T11) Coal ash deposition, inter- 
action with metal substrates and deposit build up: Summary 
for period November 26, 1988 to February 25, 1989. Birks, N. 
(Pittsburgh Univ., PA (USA). Dept. of Materials Science 
and Engineering). 1989. Contract FG22-86PC90753. 10p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007720/JAW. 

The objective of this program is to characterize the attack of 
the metal substrate subsequent to the deposition of ash and incom- 
pletely transformed ash minerals under oxidation/sulfidation envi- 
ronments and at high temperature. It was decided to represent the 
ash or partly converted minerals using appropriate ternary systems 
based on potassium, sodium, calcium, silicon and magnesium oxides 
in which low melting eutectics are forms, referred to in this work 
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as slags”. This quarter, corrosion of Stainless Steel 304 coupons 
was investigated. Oxidation/sulfidation of 304 SS with partly trans- 
formed minerals resulted in degradation of microstructure. Results 
are briefly discussed. (CBS) 


16981 (EUR—11400-FR) Substitution of oil by pulver- 
ized coal in small industrial boilers: demonstration project. 
(Commission of the European Communities, Luxembourg). 
1988. 29p. (In French). European Community Information 
Service, 2100 M St., N.W., Suite 707, Washington, DC 
20037. 

The aim of the project was to show the advantages, even for 
installations of relatively small capacity (a few MW), of substituting 
oil by pulverized coal with handling, operation and automation at 
levels of convenience similar to those available for liquid fuels. To 
this end, a 6 MW boiler was installed at the Winterslag mine. The 
problem was to ensure efficient combustion in a small furnace at 
relatively low temperatures. The water tube boiler was equipped 
with two roof burners, an economizer and a bag filter. Particular 
attention was paid to the control system. During commissioning, 
problems of flame stabilisation were encountered; stabilisation could 
not be achieved by the normal method of altering the velocity and 
turbulence of the combustion air in the burner, but the problem was 
solved by distributing the air over the length of the flame. In addi- 
tion, self-ignition of the pulverized coal occurred as a result of air 
leakage at the bottom of the storage silo. To overcome the high 
level of the unburnt carbon, finer pulverized coal was used. Once 
these problems had been overcome, the original objectives were 
largely achieved: the boiler lit up automatically and operated flexi- 
bly between 15 and 100% of its rating, and no dust problems were 
encountered in the handling of coal and ash. 10 figs. 


16982 (IS-T—1388)  Coal-water-mixture combustion 
mechanisms in fluidized beds. Gregory, J.W. (Ames Lab., IA 
(USA)). Feb 1989. Contract W-7405-ENG-82. 42p. NTIS, 
PC A03/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89007575/JAW. 

The combustion mechanisms of coal-water-mixtures (CWMs) 
in fluidized beds were investigated using an 8-inch diameter fluid- 
ized bed combustor. Pulverized dry coal free of fines and coarse- 
grind CWM were used as fuels. A higher combustion efficiency 
and average particle residence time was observed for the CWM de- 
spite the presence of fines in the mixture, indicating that agglomer- 
ation is an important step in CWM combustion. Higher carbon bed 
loadings were obtained using the CWM compared to dry coal, sug- 
gesting that CWM burns primarily as coal-sand agglomerates rather 
than char-flecked sand particles. This theory is supported by the 
decrease in carbon loading and combustion efficiency observed 
when the amount of nozzle air supplied with the CWM was in- 
creased. CWM agglomerates and dry coal particles of similar size 
appear to undergo a similar combustion mechanism. Fragmentation 
of coal particles was found to be the primary mechanism in the for- 
mation of elutriable carbon fines. Attrition was insignificant for 
either fuel. The amount of fragmentation that occurred in the 
CWM tests was not dependent upon the strength of the agglomer- 
ates, but was proportional to the free-swelling index of the coal 
used in the CWM. To minimize carbon elutriation, a coal with a 
high free-swelling index should be used. 18 refs., 11 figs., 6 tabs. 


16983 (IVO-A—09/87) Effect of coal quality on NO/sub 
x/-emission of power plants. Andersson, R. (Imatran Voima 
Oy, Helsinki (Finland)). Mar 1988. 35p. (In Finnish). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88756585/JAW. 

This report deals with the formation mechanisms of nitrogen 
oxides in coal combustion and the effect of coal quality on NO/sub 
x/-emissions. The literature study has been supplemented with labo- 
ratory- and power plant measurements. The formation of nitrogen 
oxides increases with the volatile content of the coal. The correla- 
tion between nitrogen and NO/sub x/-formation is poor due to the 
complex nitrogen reactions during devolatilization. Predicting the 
NO/sub x/-formation on the basis of coal quality data is still very 
difficult and more research work is required. Various combustion 
control techniques can reduce NO/sub x/-emissions significantly. 
The greatest NO/sub x/-reduction using staged combustion is 
achieved with high volatile coals. The suitability of different coals 
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to primary reduction measures can roughly be estimated with vari- 
ous parameters based upon nitrogen and volatile contents. 


16984 (ORNL/FMP—88/2) Advanced Researech and 
Technology Development fossil energy materials program: 
Semiannual progress report for the period ending September 
30, 1988. (Oak Ridge National Lab., TN (USA)). Jan 1989. 
Contract AC05-840OR21400. 587p. NTIS, PC A25/MF A0l 
- OSTI; 1; GPO Dep. Order Number DE89007896/JAW. 

The objective of the AR&TD Fossil Energy Materials Pro- 
gram is to conduct research and development on materials for fossil 
energy applications with a focus on the longer-term and generic 
needs of the various fossil fuel technologies. The program includes 
research aimed toward a better understanding of materials behavior 
in fossil energy environments and the development of new materi- 
als capable of substantial enhancement of plant operations and reli- 
ability. The ORNL Fossil Energy Materials Program Office com- 
piles and issues this combined semiannual progress report from 
camera-ready copies submitted by each of the participating subcon- 
tractor organizations. This report of activities on the program is or- 
ganized in accordance with a work breakdown structure in which 
projects are organized according to materials research thrust areas. 
These areas are (1) Structural Ceramics, (2) Alloy Development 
and Mechanical Properties, (3) Corrosion and Erosion of Alloys, 
and (4) Assessments and Technology Transfer. Individual projects 
are processed separately for the data bases. 


16985 (PB—89-131874/XAB) California state college 
coal-oil mixture feasibility study. Phase 2. Combustion test- 
ing. Final report. (COMCO, Pittsburgh, PA (USA)). 1 Sep 
1983. 208p. NTIS, PC A10/MF AOl1. 

The Keeler DS-20 packaged boiler, located at California 
State College in California, Pennsylvania, was tested between Feb- 
ruary and mid-May to determine the technical feasibility and eco- 
nomic advantages of coal-oil mixture firing in state-owned and op- 
erated institutional boilers. The results of the tests indicate that a 
low-volatile-matter-content coal, such as anthracite, should not be 
used in preparing a coal-oil slurry for combustion in this type of oil 
and gas designed boiler. A coal-oil mixture prepared with No. 2 oil 
and a western Pennsylvania high-volatile-matter-content bituminous 
coal, at loadings for approximately 50% by weight, burned very 
well in the boiler. 


16986 (PSI-—1024/TR-882) Transformations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
8, July 1988--September 1988. Boni, A.A.; Flagan, R.C.; 
Helble, J.J.; Peterson, T.W.; Sarofim, A.F.; Srinivasachar, 
S. (PSI Technology Co., Andover, MA (USA)). Nov 1988. 
Contract AC22-86PC90751. 88p. NTIS, PC A05/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89006795/JAW. 

To study transformations and partitioning of inorganic con- 
stituents during coal combustion, research was conducted in the 
following areas: studies of ash vaporization and aerosol dynamics; 
studies of ash formation and mineral matter vaporization; effects of 
coal mineral matter on coal combustion; transformation and adhe- 
sion of minerals during pyrite and pulverized coal combustion; 
transformation of pyrite during combustion; and a kinetic model for 
alkali transformations. (CBS) 


16987 Condensed and gaseous products chemistry in the 
combustion and gasification of high-sulfur coal. Sinha, S. (Ar- 
gonne National Lab., 9700 South Cass Avenue, Argonne, 
IL (US)); Natesan, K.; Blander, M. pp v of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Combustion and gasification of coal is of considerable impor- 
tance in industrial power generation. The presence of elements, 
such as S, Na, and Cl, in relatively small amounts in coal causes 
accelerated deterioration of downstream components in these indus- 
trial processes. The global chemistry of all the gaseous and con- 
densed products are not available because of the difficulties inher- 
ent in performing calculations in very complex systems. Typically, 
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such systems have 13-15 elements forming 300-500 species distribut- 
ed between several condensed phases and a gaseous phase. The 
present work describes the methods the authors are developing to 
calculate the total chemistry of such systems. The authors use a re- 
cently developed computer program to calculate the chemistry of 
this system. The computer program is based on a unique algorithm 
which utilizes geometric programming. The program is linked to a 
critically analyzed thermodynamic data base of about 1800 species. 
This program is capable of handling up to 300 species, including 
150 condensed phases and several solution phases. High-sulfur Illi- 
nois #6 coal was chosen for the present work. Thirty percent 
excess and thirty percent deficient O/sub 2/ as dry air is supplied 
to deduce the chemistries for oxidizing and reducing conditions, re- 
spectively. They calculated the composition of all the equilibrium 
products as a function of temperature for the temperature range of 
1800-1100 K (1527-827°C). They also incorporated an expected 
nonequilibrium condition to illustrate the use of such options. 
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16988 (CONF-8711289—) Sixth women’s day, 1987, of 
the IGBE. (Industriegewerkschaft Bergbau und Energie, 
Bochum (Germany, F.R.)). 1987. 333p. (In German). NTIS 
(US Sales Only), PC Ai5/MF A0Ol. Order Number 
DE89770260/JAW. 

From 6. women’s day of the IGBE; Saarbruecken, F.R. Ger- 
many (4 Nov 1987). 

Before the background of the serious situation of the 
German coal mining industry, the benchmarks for the coming four 
years of union women’s work were laid down. 111 motions from 
sociology, economic and energy policy, environmental, social, 
health, women’s and wages policy were negotiated and, for the 
most part, passed. The women’s central committee of the Industrial 
Union of Mining and Energy was elected. (HSCH). 
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16989 (CRIEPI-W—87068) Biological effects of com- 
bined exposure to fly ash and nitrogen dioxide. Part 1. (Cen- 
tral Research Inst. of Electric Power Industry, Tokyo 
(Japan)). 1988. vp. (In Japanese). 

It has been already elucidated that there is little effect of 
prolonged exposure for up to 180 days at a relatively low concen- 
tration, 2 mg/m* of coal fly ash on golden hamsters. A number of 
researchers have revealed that the main change due to nitrogen di- 
oxide (NO2) exposure to the animal is lipid-peroxidation of lung and 
one of the protective changes of lung against the peroxidation is an 
increase of anti-oxidants such as glutathione (non-protein sulfhydryl 
group). However, combined effects of fly ash and NO: exposure on 
laboratory animals are still unknown. As there were less data about 
the golden hamster exposed to relatively high concentrations of 
NO, male golden hamsters were exposed to 14 ppm NO daily 20 
hours for 14 days, to clarify the biochemical effects of NO2. No 
acute or delayed death was observed during the exposure, but pul- 
monary edema was suggested to be developed. The amount of lipid 
peroxides in lung kept increasing gradually with exposure time. On 
the other hand, the amount of glutathione in the lung slightly de- 
creased on the 2nd day of exposure and increased markedly after 
the 7th day. Such biochemical changes observed in golden hamsters 
were similar to those in other laboratory animals such as rats and 
mice exposed to high concentrations of NOz. However, it was re- 
ported that when golden hamsters were exposed to a low concen- 
tration, the amount of glutathione was higher than those of other 
laboratory animals. From these results, it is characteristic with the 
golden hamster that at high concentrations of NOz exposure, perox- 
idative damage is more severe than with other laboratory animals 
whereas at low concentrations, the activity of antioxidation is kept 
high in comparison with the others whose values of LCso are 
higher than that of golden hamster. 
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16990 (PB—89-129936/XAB) Coal workers’ respiratory- 
disease program evaluation. Report for 1 December 1985-30 
November 1987 (Final). Ashizawa, A.E. (Johns Hopkins 
Univ., Baltimore, MD (USA). School of Hygiene and 
Public Health). 30 Nov 1987. 6p. NTIS, PC A02/MF AOl1. 

A study was conducted to determine whether treatment in 
the Pennsylvania Coal Workers’ Respiratory Disease program re- 
duced morbidity as measured by the numbers of days of respiratory 
illness hospitalization, and to determine whether the program bene- 
fit in dollars exceeded its cost if the treatment did decrease morbidi- 
ty. A group of 55 treated white males and 55 nontreated white 
male miners were selected from a cohort of 700. The hospital 
records for these 110 miners were reviewed at about 30 hospitals 
throughout the state of Pennsylvania and the data on length, fre- 
quency, and diagnoses for respiratory hospital days were taken 
from the records and entered into a computerized data base. Pre- 
liminary analyses suggested a statistically significant improvement 
in pulmonary function following hospital stays of more than 7 days. 
Further analyses will determine whether treatment was positively 
or negatively associated with respiratory hospital days. If such an 
association on the positive side is demonstrated to be significant, 
then the case for continuation of these treatment programs would 
be greatly strengthened. 
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16991 (ORNL/TM—11017) Triennial frames update for 
the Petroleum Supply Division, Energy Information Adminis- 
tration. Alvic, D.; Brenner, H.; Flanagan, D.; Long, G.; 
Thorpe, J.; Truett, T.; Wright, T. (Oak Ridge National 
Lab., TN (USA)). 30 Nov 1988. Contract ACO0S5- 
840R21400. 201p. NTIS, PC A10/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89007881/JAW. 

The quality maintenance activities for the Petroleum Supply 
Division’s (PSD’s) triennial frames update are concentrated in three 
distinct tasks: (1) a statistical comparison and evaluation of PSD 
and non-PSD petroleum supply data, (2) identification of potential 
new respondents to PSD surveys, and (3) verification of the eligi- 
bility of the respondents to participate in PSD’s data collection pro- 
grams. The triennial frames update complements ongoing PSD ef- 
forts to ensure the highest possible quality of the petroleum supply 
information published by PSD. This report documents the three 
principal thrusts of the tasking. In addition to reporting the statisti- 
cal evaluation of the PSD frames data, it describes the data process- 
ing procedures, both manual and automated, used in the triennial 
frames update. The major purpose of this document is to provide 
guidance for conducting this survey during future triennial updates. 
Task 1 indicated that differences exist between PSD and non-PSD 
estimates for motor gasoline, distillate fuel, and residual fuel usage. 
Thus, an update of the PSD frames was recommended. Task 2 re- 
sulted in identification of 1117 potential new respondents for the 
PSD frames. Task 3 verified the eligibility of 103 new respondents. 
Of this number, 77 firms were identified from the mail survey re- 
sponses, and 26 were identified from telephone contacts. 11 figs., 10 
tabs. 
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16992 (SAND—88-2711) Development and validation of 
the SPR cavern fluid velocity model. Webb, S.W. (Sandia 
National Labs., Albuquerque, NM (USA)). Oct 1988. Con- 
tract AC04-76DP00789. 73p. NTIS, PC A04/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007293/JAW. 

In order to understand a number of processes that occur in 
an SPR cavern, such as fluid mixing and temperature stratification, 
a comprehensive thermofluid model for the cavern fluid velocity 
flow pattern has been developed. Based on a review of other ana- 
lytical and experimental data, a two-region fluid velocity model is 
proposed. The two regions are a boundary layer region along the 
vertical walls and a central core region in the middle. The bounda- 
ry layer behavior is analyzed by the local similarity method which 
has been modified to conserve energy and to include mixed convec- 
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tion and other effects. The central core region uses a simple plug 
flow model. Mass and energy exchange between the two regions is 
calculated by the boundary layer model. The velocity and tempera- 
ture distribution results of this model compare favorably with the 
limited available data. Additional data are needed, however, to 
completely validate the model for the conditions encountered in an 
SPR cavern. 63 refs., 23 figs., 2 tabs. 


0202 Geology And Exploration 


REFER ALSO TO CITATION(S) 17614 






16993 (CMI-R—3€151-2) Decision trees with coupling 
constraints. An example of determining an optimal petroleum 
exploration policy. Bjoerstad, H.; Hallefjord, Aa.; Hefting, 
T. (Christian Michelsens Inst. for Vitenskap og Aandsfrihet, 
Bergen (Norway)). Sep 1988. 23p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88756580/JAW. 

We study the problem of determining an optimal exploration 
given set, it is to be decided whether to explore, develop, wait or 
to sell the licence. An exploration budget for each time period cou- 
ples the decision problem for the prospects into a global problem. 
It is demonstrated how this global problem can be solved by means 
of a Lagrangean relaxation strategy. 12 references, 1 drawing, 7 
tables. 
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16994 (DOE/BC—88/1) Contracts for field projects and 
supporting research on enhanced oil recovery: Progress review 
No. 53, quarter ending 31 December 1987. (USDOE Assist- 
ant Secretary for Fossil Energy, Washington, DC. Office of 
Oil, Gas and Shale Technology; USDOE Bartlesville 
Project Office, OK). Mar 1989. 128p. NTIS, PC A07/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE88001233/ 
JAW. 

Research programs of DOE in enhanced recovery are brief- 
ly described. A publications list from the Bartlesville Project Office 
and an index of the companies and institutions performing the re- 
search are included in the report. (CBS) 


16995 (DOE/BC/10830—11) An evaluation of the Weeks 

Island "S” Sand Reservoir B gravity stable CO. displacement 

project, Iberia Parish, Louisiana. Cole, E.L.; Ferrell, H.H.; 

Miller, D.E. (K and A Technology, Tulsa, OK (USA)). Feb 
1989. Contract AC19-85BC10830. 11ip. NTIS, PC A06/MF 

Apa OSTI; 1; GPO Dep. Order Number DE89000727/ 
AW. 

The objectives of this study were: (1) to make a third party 
review of the Weeks Island CO2/Gravity Drainage Project, a cost- 
shared project by Shell Oil Company and the US Department of 
Energy (DOE); and (2) to identify critical design parameters and 
determine the feasibility of using gravity stable gas displacement 
processes in other similar reservoirs. A gravity stable, CO: pilot 
was implemented in the "S’” Sand Reservoir B Weeks Island Fieid, 
Iberia Parish, Louisiana. Purpose of the pilot was to demonstrate 
that this displacement process can significantly reduce oil saturation 
below waterflood residual in high permeability steeply dipping res- 
ervoirs. The Weeks Island "S” Sand was an excellent site for the 
pilot because it is similar to many Gulf Coast reservoirs and over 
70 percent of the original oil-in-place (OOIP) was recovered by 


downdip water injection. Results are discussed. 12 refs., 41 figs., 7 
tabs. 


16996 (DOE/BC/10830—12) An evaluation of the CO, 
pilot, Maljamar Field, Lea County, New Mexico. Plumb, 
L.B.; Ferrell, H.-H. (K and A Technology, Tulsa, OK 
(USA)). Feb 1989. Contract AC19-85BC10830. 28p. NTIS, 
PC A03/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89000728/JAW. 

This report reviews the performance of the miscible CO, 
pilot in the Maljamar Field, Lea County, New Mexico. The project 
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was conducted by Conoco under the Tertiary Incentive Crude Oil 
Program. The project was initiated in 1981 and completed January 
1, 1986. The project involved COz2 floods in two separate reservoirs 
conducted simultaneously using dually completed wells in a 5-acre 
inverted 5-spot pattern. Control of fluid movement in the pilot was 
achieved by utilizing four confining injection wells outside the pat- 
tern, as well as two observation wells inside the pattern. The pur- 
pose of the pilot was to provide data for computer modelling of the 
reservoir and for facilities design and economic analysis of a full 
scale project. Conoco accomplished this purpose and has begun 
fieldwide expansion of CO: flooding in both Maljamar reservoirs 
based on the results of this pilot. 14 refs., 4 figs., 4 tabs. 


16997 (DOE/BC/10848—15) Adsorption from flooding 
solutions in porous media: A study of interactions of surfac- 
tants and polymers with reservoir minerals: Annual report, 1 
October 1987--30 September 1988. Somasundaran, P. (Co- 
lumbia Univ., New York (USA). School of Engineering and 
Applied Science). Mar 1989. Contract AC19-85BC10848. 
78p. NTIS, PC AO5/MF A0Ol1 - OSTI; 1; GPO Dep. Order 
Number DE89000733/JAW. 

Our work during ine past year has focussed on the adsorp- 
tion of promising anionic and ethoxylated surfactants on reservoir 
minerals and on the effect of surfactant structure on adsorption. Ca- 
lorimetry was used to investigate the interactions of the anionic/ 
nonionic mixtures in bulk and at solid/liquid interface. The calori- 
metric work emphasized on the mixed surfactant system of anionic 
sulfonate and ethoxylated alcohol and has resulted in identifying 
the thermodynamic parameters that determine the nature of mixing 
of these surfactants in bulk and on alumina surface. Work has been 
initiated on the interactions of SDS/triton X-100 mixtures on com- 
plex minerals such as kaolinite. We also examined the role of struc- 
ture of surfactant with particular emphasis on the position of the 
sulfonate group on the benzene ring. The hydrophobicity of the 
surfactant was affected significantly by altering the position of the 
sulfonate on the ring and consequently affected the adsorption be- 
havior. Each segment of this project is summarized below. 9 refs., 
16 figs., 6 tabs. 


16998 (DOE/FE/60600—T19) UONPR No. 1 Elk Hills: 
26R reservoir: Reservoir analysis, reserves and economics, 
and alternative exploitation strategies: Final technical report. 
(Evans, Carey and Crozier, Bakersfield, CA (USA)). 12 Jan 
1989. Contract AC01-85FE60600. 90p. NTIS, PC A05/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89006485/ 
JAW. 

The 26R Stevens Reservoir is located along the southern, 
west-central flank of the Elk Hills structure in western Kern 
County, California. In September 1988, the 26R Reservoir pro- 
duced an average of 22,447 barrels of oil per day from 46 produc- 
ing wells. The average producing gas-oil ratio was 5912 cubic feet 
per barrel and the average water cut was 8.4%. The 26R Reservoir 
was put on production in July 1976, and gas injection for the pur- 
pose of pressure maintenance was initiated soon thereafter in Octo- 
ber 1976. In September 1988, injection was an average of 168,911 
Mcf/D into nine wells, which was in keeping with the policy of 
injecting 110% of calculated withdrawals. Gas production and resi- 
due gas injection are at or near current plant capacity. The purpose 
of this report is, therefore, to determine if current policy of full 
pressure maintenance is still viable, or if there is another exploita- 
tion option which would better result in maximizing both recovery 
of hydrocarbons and economic return. 16 figs., 18 tabs. 


16999 (ORNL/TM—11042) Replacement Cost Integra- 
tion Program model overview. Reister, D.B. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1989. Contract AC05- 
840OR21400. 37p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007854/JAW. 

The Oak Ridge National Laboratory and subcontractor ICF- 
Lewin Energy have developed a set of computer models to forecast 
the replacement cost of crude oil. The REPCO model forecasts the 
replacement cost in the lower 48 states. The Arctic Economics 
Model forecasts the replacement cost in Alaska. The two models of 
the replacement cost system forecast domestic oil supply curves 
(schedules of the amount of oil available at various costs). The Re- 
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placement Cost Integration Program (RCIP) integrates the output 
from the two models to forecast the annual discoveries and produc- 
tion of domestic crude oil. RCIP is a user-friendly menu-driven 
program that is designed to run on an IBM-PC. RCIP allows the 
user to conveniently edit the input parameters, to calculate the re- 
sults, and to display the output. In addition, the user can easily 
store a scenario on a disk and retrieve a scenario from the disk. The 
built-in output editor allows the user to choose an aggregation 
scheme for the regional results and retrieve a scenario for compari- 
son. The output can be directed to a file or to the screen. This 
Model Overview provides an introduction to the models and pre- 
sents some typical results. 13 refs., 14 figs., 1 tab. 


17000 (ORNL/TM—11046) Validation of the Replace- 
ment Cost Integration Program. Reister, D.B.; Christiansen, 
D.S. (Oak Ridge National Lab., TN (USA)). Feb 1989. 
Contract AC05-840R21400. 59p. NTIS, PC A04/MF A0O1 - 
OSTI; 1; GPO Dep. Order Number DE89007856/JAW. 

The Oak Ridge National Laboratory and its subcontractor 
ICF-Lewin Energy have developed a set of computer models to 
forecast the replacement cost of domestic crude oil. The model 
REPCO forecasts the replacement cost in the lower 48 states. The 
Arctic Economics Model (AEM) forecasts the replacement cost in 
Alaska. The two models of the replacement cost system forecast 
domestic oil supply curves (schedules of the amount of oil available 
at various prices). The Replacement Cost Integration Program 
(RCIP) integrates the output from the two models to forecast the 
annual discoveries and production of domestic crude oil. RCIP has 
been developed over several years. In the summer of 1987, a 
project was begun to validate RCIP. To validate RCIP, a historical 
data base was developed for the period 1970--1986, and the data 
base was used to estimate the parameters in the drilling model and 
to estimate regional finding rates. The data base includes regional 
data on drilling footage for exploratory and developmental wells, 
on additions to proved reserves from exploratory and developmen- 
tal activities, and on production. 7 refs., 28 figs., 4 tabs. 


17001 (STF—75A88016) Handling process disturbances 
in petroleum production. Sten, T.; Bodsberg, L.; Ingstad, O.; 
Ulleberg, T. (Selskapet for Industriell og Teknisk Forskn- 
ing, Trondheim (Norway)). Jun 1988. 10p. (CONF- 
8806311—). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE88756611/JAW. 

From IFAC/IFIP/IEA/IFORS Conference on Analysis 


Design and Evaluation of Man-Machine Systems; Oulu, Finland (14 
Jun 1988). 


Factors of importance in successful handling of major dis- 
turbances and crisis situations in petroleum production are dis- 
cussed. Case studies based on interviews, questionnaires and system- 
atic observations have been undertaken to identify critical factors in 
human computer design, in operator competence and attitudes and 
in work organization. It is shown that certain features of the hu- 
mancomputer interaction become critical when serious disturbances 
are encountered. Likewise focusing on requirements during disturb- 
ances in particular has highlighted some new aspects of operator 
competence and of the work organization. The results are consid- 
ered to be useful input to safety management in petroleum process 
plants, in formation of design specifications and in identifying need 
for further research regarding safety in offshore production. 


0204 Processing 


REFER ALSO TO CITATION(S) 16928, 17571, 17572, 17574, 17580, 17615 


17002 (DOE/IE/10521—H8) CHINA: A survey of Chi- 
nese refining: From toppers to bottoms. Fridley, D. (East- 
West Center, Honolulu, HI (USA). Resource Systems Inst.). 
Jan 1988. Contract FG01-861E10521. 44p. NTIS, PC A03/ 
a - OSTI; 1; GPO Dep. Order Number T1I89007697/ 
AW. 

After decades of development, China's refining industry has 
transformed itself from a basic fuel oil supplier into a modern, mul- 
tifacted producer of thousands of petroleum-based products. In the 
1990s, it faces the larger problem of havirg to integrate its domestic 
system into the international market as exports of crude and prod- 
ucts give way to large volumes of imports. It becomes more eco- 
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nomical for China to process imported crude than to import expen- 
sive gasoil from the regional market. The success of China’s refin- 
ing modernization program will depend in part on the continued in- 
fusion of capital, from both domestic and foreign sources to up- 
grade existing refineries in order to make better use of available do- 
mestic crudes. 14 refs., 5 figs., 11 tabs. 


17003 (NP—9770241) Deasphaltation of petroleum distil- 
lation residues using CO/sub 2/ in the subcritical and super- 
critical range. Gomez, J. (Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany, F.R.). Fakultaet fuer Berg- 
bau, Huettenwesen und Maschinenwesen). 4 Sep 1987. 138p. 
(In German). NTIS (US Sales Only), PC AO7/MF AOl1. 
Order Number DE89770241/JAW. 

Considerable quantities of low-boiling components can be 
extracted from heavy fuels with carbon dioxide under suitable oper- 
ation conditions. The total quantity of the asphaltenes in the oil 
used is contained in the liquid phase and the V content and Ni con- 
tent in the deasphalted oil is considerably reduced. Thus, an in- 
crease of the carbon dioxide content as well as enrichment trends 
and depletion trends of the V contents and the Ni contents as well 
as the colloidally disperse asphaltenes in the liquid phase can be dis- 
covered. In the extraction there is a linear interrelation between the 
increased carbon dioxide contents in the liquid phase and the in- 
creased malten yield at constant temperature and oil quantity so 
that, at a temperature of T=25, 50 and 80/sup 0/C, malten yields 
of 76.39% (at 160 bar), 67.51% (at 100 bar) and 66.86% (at 160 bar) 
could be achieved with 100 g of an atmospheric distillation residue 
from a Kuwait crude oil. 
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REFER ALSO TO CITATION(S) 16985, 17963 


17004 (AD-A—200619/5/XAB) Dehydrogenation of cy- 
cloalkanes catalyzed by metals in supported molten salts. 
Final report, 29 January-12 December 1987. Eyman, D.P.; 
Datta, R. (lowa Univ., Iowa City (USA)). 14 Mar 1988. 
Sip. NTIS, PC A04/MF AOl1. 

The studies were designed to evaluate the potential advan- 
tages associated with the use of transition-metal microcrystallites 
dispersed in molten salts in the dehydrogenation of cyclic hydro- 
carbons viewed as potential endothermic-fuel candidates. Although 
both molten-salt pools and Supported Molten-Salt Catalysts 
(SMSC) were studied, only SMSC gave results that show any de- 
velopmental promise for use in the endothermic-fuels initiative pres- 
ently underway at AFWAL. All of the SMSC studies were per- 
formed in packed-tube reactors and were designed to permit com- 
parison with data for conventional heterogeneous catalysts used 
under the same operational conditions. The majority of the studies 
involved the dehydrogenation of methylcyclohexane (MCH) to tol- 
uene. This reaction system was selected because of the existing data 
base generated by the extensive studies at Shell Development using 
conventional heterogeneous platinum catalysts usually on alumina 
supports. Two modifications were made to the original statement of 
work. The first involved a one man-month study of platinum, in 
both conventional and SMSC mode, as an heterogeneous catalyst 
for the coupled dehydrogenation - Retro-diels-Alder reaction of JP- 
10 (exo-octahydro-4,7-methano-1H-indene). The second involved as 
its primary endeavor the use of alkali metal hydroxide eutectics in 


SMSC for catalytic dehydrogenation of methylcyclohexane to tolu- 
ene. 


17005 (AD-A—200801/9/XAB) Fuel-additive system for 
test cells. Final report, 5 August 1987-25 February 1988. 
Folsom, D.W. (Battelle Columbus Labs., OH (USA)). Aug 
1988. 34p. NTIS, PC A03/MF AO1. 

The purpose of this project was to provide the U.S. Air 
Force with design data and a prototype of a fuel-additive system 
capable of reducing plume opacity during testing of a jet engine in 
a test cell. Jet engines are tested in a test cell after servicing and 
before placement in an aircraft. Certain jet engines, J-57, J-79, and 
TF-33 in particular, generate soot that exits the test cell in a plume 
of greater than 20% opacity (Ringelmann number of 1 or greater). 
This opacity exceeds the opacity limit (20%) set by the Environ- 
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mental Protection Agency (EPA). The U.S. Air Force has previ- 
ously funded projects that found two jet fuel additives, ferrocene 
and cerium octoate, that reduce the plume opacity. The scope of 
this project included the design, construction, and testing of a pro- 
totype fuel-additive system. The following report describes the fuel- 
additive system requirements, design parameters, design, fabrica- 
tion, and testing of the prototype system. The prototype fuel-addi- 
tive system, properly built and operated, will provide the U.S. Air 
Force a means of testing jet engines in test cells while staying 
within EPA opacity limits. 


17006 (DOE/PC/88827—T1) Thermal stability of jet 
fuel: First quarterly report, October--December 1988. Eser, 
S.; Schobert, H.H.; Perison, J.; Copenhaver, R.M. (Pennsyl- 
vania State Univ., University Park (USA). Coll. of Earth 
and Mineral Sciences). 1988. Contract AC22-88PC88827. 
2ip. NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89006754/JAW. 

The overall objective of this program is to investigate the 
effect of chemical components on the thermal stability of jet fuel. 
Specific objectives include the determination of the high tempera- 
ture thermal stability of a suite of model compounds typical of 
those present as trace contaminants in the fuel, investigation of the 
thermal ability of various fractions of a coal-derived and a petrole- 
um-derived JP-8 jet fuel, the determination of the thermal; stability 
of the unfractionated fuels, and the development of the relationship 
between the stability of the whole material and the behavior of 
model compounds of fuel fractions. Six model compounds (phenols) 
and 1-naphthol have been heat treated at temperatures ranging from 
250 to 400{degree}C for 1--4 hours. Experiments were carried out 
using the microautoclave reactors. An initial cold nitrogen pressure 
of 100 psig instead of 500 psig was employed for high-temperature 
reactions. Some of the thermal treatments at 300, 350 and 
400{degree}C have led to distinct changes in the appearance of the 
starting materials, forming homogeneous liquids from solid com- 
pounds in certain cases. Observations are summarized. 2 tabs. 


17007 (PB—89-127476/XAB) Projections of regional 
fuel-oil and natural gas prices. Final report, May-September 
1986. Hogan, T. (Energy and Environmental Analysis, Inc., 
Arlington, VA (USA)). Oct 1988. 77p. NTIS, PC A05/MF 
AOl. 

This report presents delivered regional oil and natural gas 
price forecasts for the industrial and electric-utility sectors. Detiv- 
ered energy price projections by Federal region through the year 
2045 are provided for distillate fuel oil, residual fuel oil, and natural 
gas. Methodology and major assumptions are also described. 


17008 (PB—89-130934/XAB) Federal and state taxation 
of highway diesel fuel: administration and compliance. Wertz, 
K. (Price Waterhouse Co., Washington, DC (USA)). 22 Oct 
1987. 95p. NTIS, PC AO5/MF AOI. 

This report discusses various ways in which highway diesel 
fuel taxes are structured, administered, and enforced in the United 
States and Canada. It relates the experiences of tax administrators 
in California, Illinois, North Carolina, Texas, and Ontario, Canada, 
regarding diesel-fuel tax compliance. It also discusses attempts to 
measure the degree of noncompliance with the Federal diesel fuel 
tax. The report was done as part of a study of the feasibility of a 
national weight-distance tax, mandated in Section 933 of the Deficit 
Reduction Act of 1984. 


17009 (PB—89-855241/XAB) High-temperature _lubri- 
cants. January 1970-January 1989 (Citations from the US 
Patent data base). Report for January 1970-January 1989. 
(National Technical Information Service, Springfield, VA 
(USA)). Feb 1989. 40p. NTIS PC NO1/MF NOI. 

Supersedes PB—87-869103. 

This bibliography contains citations of selected patents con- 
cerning high-temperature synthetic and natural lubricating composi- 
tions. Thickening agents, thermal stabilizers, polymeric additives, 
antioxidants, and preservatives are included relative to such lubri- 
cants as greases, oils, and soaps. Methods of manufacturing and var- 
ious applications are included. (This updated bibliography contains 
80 citations, 12 of which are new entries to the previous edition.) 
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17010 Foam production during steam displacement of 
aqueous surfactants. Michaels, K.F.; Udell, K.S. (Energy 
Management Associates, Inc., Santa Clara, CA (US)). SPE 
(Society of Petroleum Engineers) Reservoir Engineering; 3: No. 
3, 897-901(Aug 1988). 

The formation and flow of foam in porous media under con- 
ditions characteristic of steam injection were examined through a 
series of one-dimensional (1D) displacement experiments. The 
steam-front propagation velocity and temperature field ahead of 
and behind the condensation front were not significantly different 
for steam injection into partially saturated or dry media compared 
with injection into a water-saturated medium. Significant differ- 
ences in measured parameters were observed during steam displace- 
ment of a 1 wt% surfactant solution. The steam-phase mobility de- 
creased upstream of the condensation front by factors of 5.7 and 14 
under conditions where noncondensable gases were not present and 
present as an initial gas saturation, respectively. These results clear- 
ly indicate that foam is produced during steam displacement of a 
surfactant solution without the presence of a noncendensable gas. 
Furthermore, noncondensable gas in the porous matrix was immo- 
bilized by the surfactant and aided in the stabilization of the foam 
in the steam zone. 
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REFER ALSO TO CITATION(S) 17002, 17007, 17008, 17573, 17615 


17011 (ANL/EES-TM—356) Regionalized fuel prices by 
end-use sector for use in testing the emissions model set of 
the national acid precipitation assessment program. Marinelli, 
J.; Hanson, D.A.; South, D.W. (Argonne National Lab., IL 
(USA). Energy and Environmental Systems Div.). Nov 
1988. Contract W-31109-ENG-38. 36p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89008189/ 
JAW. 

A forecast of energy prices is required in most studies of 
energy and economic activity. This report documents a systematic 
method to translate national energy prices by fuel type and sector 
into regional and state prices. This procedure is accomplished 
through AREPS. The report delineates the rationale underlying 
AREPS, together with its algorithm. It also provides a description 
of the resulting price forecasts for several fuel types in the macro- 
economic reference scenario. AREPS is a flexible model that em- 
ploys a systematic and transparent method to produce regional and 
state fuel prices. The model retains spatial price differences be- 
tween regions or states, although it accounts for an observed pat- 
tern---subnational prices regressing toward the national mean. The 
rate at which prices regress toward the national mean is variable 
and can be exogenously specified. Because AREPS uses a top- 
down approach to produce these subnational prices, these prices do 
not necessarily truly reflect regional conditions. Also, coal prices 
are not discussed in this report. 5 refs. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 18213, 18303 


17012 (PB—89-132385/XAB) VOC (volatile organic 
compounds) emissions from petroleum-refinery waste water 
systems - background information for promulgated standards. 
Environmental impact statement (Final). Farmer, J.R. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Office of Air Quality Planning and Standards). Dec 
1987. 63p. (EPA—450/3-85/001B). NTIS, PC A04/MF 
AOl. 

Owners or operators of petroleum refineries would be re- 
quired to meet certain emissions, design, operation, and work-prac- 
tice standards for their waste-water treatment systems. The report 
contains a summary of changes to the standards made since their 
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proposal, a summary of impacts of the promulgated standards, and 
a summary of public comments and EPA responses on the propos- 
al. 


17013 (PB—89-134589/XAB) Petroleum fate and cleanup 
agent toxicology: an annotated bibliography. Report for 1967- 
1988. Tjeerdema, R.S.; Croston, G.E.; Swall, L.M.; Martin, 
M. (California Univ., Santa Cruz (USA). Inst. of Marine 
Sciences). Dec 1988. 121p. (USCS/IMS—88/1). NTIS, PC 
A06/MF AOl1. 

California State Senate Bill 686 allocated funds for examina- 
tion of the toxic effects of oil-spill cleanup agents on indigenous 
wildiife and marine species. This annotated bibliography, represent- 
ing one objective of the bill, presents available literature on the en- 
vironmental fate of petroleum and on all aspects of cleanup-agent 
toxicology. Along with listing abstracts, when available, it also con- 
tains an extensive index to facilitate searches in specific subject 
areas. 
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REFER ALSO TO CITATION(S) 17023, 17573 
0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 17037, 17038, 17039, 17614 


17014 (CONF-880624—3) Comparison of pore geometry 
in high and low permeability sandstones: Travis Peak Forma- 
tion, East Texas. Soeder, D.J.; Chowdiah, P. (Institute of 
Gas Technology, Chicago, IL (USA)). 1988. 21p. OSTI - 
Institute of Gas Technology, 3424 South State Street, Chi- 
cago, IL 60616. Order Number T189007176/JAW. 

From SPE gas technology symposium: gas supply - a critical 
balance of politics, the market place, and technology; Dallas, TX, 
USA (13 Jun 1988). 

Core analysis data have been correlated with petrographic 
observations of pore geometry for a number of sandstone samples 
from the Travis Peak Formation in East Texas. The results have 
also been compared with pore structure and core analysis data that 
had been obtained earlier for tight sands from Rocky Mountain 
basins. 14 refs., 13 figs., 2 tabs. 


17015 (DOE/FE/60600—T20) Dry Gas Zone, Elk Hills 
field, Kern County, California: General reservoir study: Engi- 
neering text and exhibits: [Final report]. (Evans, Carey and 
Crozier, Bakersfield, CA (USA)). 1 Aug 1988. Contract 
AC01-85FE60600. 656p. NTIS, PC A99 - OSTI. Order 
Number DE89006486/JAW. 

The Dry Gas Zone in the Elk Hills field is comprised of 
fourteen separate productive horizons deposited in the MYA Group 
of the San Joaquin Formation of Pliocene Age. Eighty-six separate 
Reservoir Units have been identified within the interval over an 
area roughly ten miles long and four miles wide. One basal Tulare 
sand, the Tulare B, was also included in the geologic study. Five 
earlier studies have been made of the Dry Gas Zone; each is refer- 
enced in the Appendix of this report. Most of these studies were 
geologic in nature, and none provided in-depth reservoir analyses. 
This report is made up of ten (10) separate volumes which include: 
engineering text and exhibits (white dot); engineering data (black 
dot); geologic text and tables (green dot); structure and isochore 
maps (light blue dot); structural cross sections (dark blue dot); strat- 
igraphic cross sections (brown dot); geologic data sheets -book 1 
(yellow dot); geologic data sheets - book 2 (orange dot); geologic 
data sheets - book 3 (red dot); and geologic data sheets - book 4 
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(pink or coral dot). Basic production, injection, pressure, and other 
assorted technical data were provided by the US Department of 
Energy engineering staff at Elk Hills. These data were accepted as 
furnished with no attempt being made at independent verification. 


17016 (PB—89-136915/XAB) Two-phase flow analysis- 
SFE (Staged Field Experiment) No. 1 core. Topical report, 1 
April-30 November 1987. Soeder, D.J.; Chowdiah, P. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Nov 1988. 
75p. NTIS, PC A04/MF AO1. 

Eleven Travis Peak sandstone core samples from the Hol- 
ditcii Howell No. 5 well, designated GRI Staged Field Experiment 
(SFE) Number 1, were analyzed in the laboratory at IGT for po- 
rosity, permeability, stress dependence of permeability, and the rela- 
tionship of these to observable features in the pore geometry. Dry 
permeabilities of the SFE 1 core received by IGT ranged from 
about 20 microdarcies to about 30 millidarcies, and gas porosities 
ranged from 8% to 18%. Despite the difficulties inherent in manual 
flow measurements, the authors were able to collect enough data to 
assemble a number of observations on the relationships between the 
pore geometry of higher-permeability tight sands and gas move- 
ment through the pores. Mercury porosimetry data indicate that the 
SFE 1 samples represent a transition zone in pore geometry be- 
tween slot pore tight sands and grain-supported pores found in con- 
ventional sandstones. The authors believe that recognition of the 
petrologic properties of transitional sands will help improve the 
ability to assess tight-sandstone reservoir quality. 


17017 (SAND—88-2153C) Characterization and signifi- 
cance of natural fractures in Mesaverde reservoirs at the 
Multiwell Experiment site. Finley, S.J.; Lorenz, J.C. (Sandia 
National Labs., Albuquerque, NM (USA)). [1988]. Contract 
AC04-76DP00789. 18p. (CONF-890354—1; SPE—19007). 
NTIS, PC A03 - OSTI. Order Number DE89005057/JAW. 
From SPE joint Rocky Mountain regional meeting and low 
permeability reservoir symposium; Denver, CO, USA (6 Mar 1989). 
Natural fractures dominate the permeability of tight gas res- 
ervoirs in the Mesaverde Formation of the Piceance Creek Basin, 
northwestern Colorado. Roughly 450 natural fractures have been 
detected in reservoir sandstones and siltstones in 4200 ft of core 
from the US Department of Energy’s Multiwell Experiment 
(MWX). Sixty percent of the fractures are calcite-mineralized, ver- 
tical extension fractures that are probably the greatest contributors 
to reservoir permeability. However, the contribution of the other 
mineralized fractures should not be discounted. 9 refs., 13 figs. 
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REFER ALSO TO CITATION(S) 17007, 17011, 17613, 17691, 17692 


17018 (DOE/EIA—0130(88/12)) Natural gas monthly, 
December 1988. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Oil and Gas). 17 Feb 1989. 
142p. NTIS, PC A0O7/MF AOl1 - GPO - OSTI; 1; GPO 
Dep. Order Number DE89007671/JAW. 

This months nation gas report highlights are: dry gas pro- 
duction (wet marketed production minus extraction loss) during 
December 1988 was an estimated 1543 billion cubic feet, similar to 
the December 1987 (1533 billion cubic feet) dry gas production; 
Consumption of natural gas during December 1988 was an estimat- 
ed 1976 billion cubic feet, 7.2 percent above the December 1987 
level. For the entire year of 1988, consumption estimates were 6.1 
percent greater than the total for 1987; the average wellhead price 
of natural gas in October 1988 was $1.61 per thousand cubic feet. 
In October 1987, the average price was $1.57 per thousand cubic 
feet; the average city-gate price for natural gas delivered to distri- 
bution service areas in November 1988 was $2.94 per thousand 
cubic feet, 6.5 percent above the November 1987 average; during 
the November 1988 billing cycle, residential consumers were billed 
an average of $5.51 per thousand cubic feet, commercial consumers, 
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$4.67 per thousand cubic feet; and industrial consumers, $3.03 per 
thousand cubic feet. The residential average was up 1.7 percent, the 
commercial average was the same, and the industrial average, up 
4.8 percent compared to the November 1987 billing cycle; electric 
utilities paid an average of $2.40 per thousand cubic feet for gas 
purchased during October 1988, 6.7 percent above the October 
1987 average; natural gas imports for 1988 totaled 1289 billion 
cubic feet, 30 percent greater than the 1987 total of 992 billion 
cubic feet; and at least 1057 billion cubic feet of surplus natural gas 
is estimated to be available during January to June 1989, a 35 per- 
cent drop from the January 1988 estimate. 


17019 (ENEA-RT-FARE—87-11) The best utilization of 
natural gas: ENEA (Italy) activities. Tomassetti, G. (ENEA, 
Casaccia (Italy). Dipt. Fonti Alternative e Risparmio Ener- 
getico). Sep 1988. 25p. (In Italian). (CONF-8706326—1). 
NTIS (US Sales Only), PC <A03. Order Number 
DE88756718/JAW. 

From FAST congress on methane: energetic and ecological 
aspects; Milan, Italy (24 Jun 1987). 

The increasing availability of natural gas in Italy during the 
last years has created opportunities for the application of techno- 
logical innovation to final uses. The report presents the motivation- 
al programs and results of ENEA (Italian Commission for Nuclear 
and Alternative Energy Sources) activity relevant to the optimal 
utilization of natural gas. Both industrial and civil sectors were in- 
vestigated with attention given to energy saving and environmental 
protection. 


17020 (PB—89-136196/XAB) Industrial utilization re- 
search and development status report: 1987-1988. (Gas Re- 
search Inst., Chicago, IL (USA)). Sep 1988. 230p. NTIS, 
PC Al11/MF AO1. 

See also report dated Sep 87, PB—88-160338. 

This status report (May 1987 - May 1988) provides a summa- 
ry of projects underway in the GRI Industrial Utilization Research 
Department. The status of over 80 projects within these five 
project areas are summarized: Advanced Heat Transfer Systems, 
Burner Systems Development, Metals Industrial Processes, Non- 
Metals Industrial Processes, and Industrial Materials and Compo- 
nents. 


0309 Artificial Stimulation 


17021 (DOE/METC—88/4082) Analysis of the Gas Re- 
search Institute data/Staged Field Experiment No. 1 in the 
Travis Peak Formation, East Texas. Layne, A.W. (USDOE 
Morgantown Energy Technology Center, WV). Sep 1988. 
43p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE88010269/JAW. 

This report presents the results of analyses of the SFE No. 1 
stress and stimulation treatment data using the models available at 
METC. Information is provided on the analyses of the three frac- 
tures created in the Travis Peak Formation, Howell Well No. 5, 
Waskon Field, East Texas Basin. The analyses were performed to 
predict the minimum in situ horizontal stress in the penetrated 
strata, to calculate the extent of induced fracture geometries from 
three stimulation treatments, and to evaluate possible treatment 
schedules that might improve future stimulation of the Travis Peak 
Formation. 7 refs., 24 figs., 3 tabs. 


17022 (PB—89-133847/XAB) Drilling and configuration 
methods for deep-coalbed methane wells used at the Red 
Mountain Site, Piceance Basin, Colorado. Topical report, Oc- 
tober 1983-March 1985. Logan, T.L.; Marshall, R.B. (Re- 
source Enterprises, Inc., Grand Junction, CO (USA)). Jun 
1985. 259p. NTIS, PC A12/MF AO1. 

This report describes the Deep Coal Seam Project, a field- 
oriented R&D project with the objective to develop, improve, 
evaiuate and communicate the technology required to produce gas 
from deeply buried coal seams with reduced uncertainty and in- 
creased economic return. The project site (Red Mountain Site), is 
located in the Piceance Basin, approximately 50 miles east of Grand 
Junction, Colorado. Two coalbed methane wells were drilled at the 
project site and extensive field testing was performed. The report 
includes the results of engineering analyses and field experience 
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from activities conducted at the Deep Coal Seam Project site. The 
report is directed at providing information, insight, and recommen- 
dations to the coalbed-methane gas developer concerning drilling, 
cleaning, and well testing configuration methods for coalbed meth- 
ane wells. 


17023 (UCRL—100229) Understanding the effect of natu- 
ral fractures on the hydrofracture stimulation of natural gas 
reservoirs. Heuze, F.E.; Shaffer, R.J.; Blair, S.C.; Thorpe, 
R.K. (Lawrence Livermore National Lab., CA (USA)). 6 
Jan 1989. Contract W-7405-ENG-48. 12p. (CONF-890354— 
2). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006735/JAW. 

From SPE joint Rocky Mountain regional meeting and low 
permeability reservoir symposium; Denver, CO, USA (6 Mar 1989). 

A finite element model for propagation of discrete fractures 
has been coupled to an implicit time-dependent fluid flow capability 
to be used as a predictive tool for hydraulic fracturing through 
sandstone lenses, as found in the Western Tight Gas Sands. Valida- 
tion of the model is obtained by simulating controlled physical ex- 
periments. Our numerical model, FEFFLAP, was used to replicate 
the extension of a single-wing crack, driven through gypsum 
cement into a sandstone lens. Pressure-time records from the model 
and the experiments compare favorably. 8 refs., 7 figs. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 17986 


17024 (AGA—9006594) Proof testing of the pre-hot-tap 
branch connection. Rosenfeld, M.J.; Maxey, W.A. (Battelle 
Columbus Div., OH (USA)). Aug 1988. 28p. American Gas 
Association, 1515 Wilson Blvd., Arlington, VA 22209. 
Order Number T189006594/JAW. 

Proof testing of a hot tap prior to completing the actual tap 
has, in the past, been an individual company procedure. These 
proof testing procedures have varied from a low pressure leak test 
to a high pressure test that has reportedly, in a few cases, caused a 
rupture through the enclosed circular segment of the main line 
pipe. The objective of this research is to determine a safe and rea- 
sonable test pressure level to apply to the attached branch line 
before completion of the tap. It is aimed at optimizing the safety of 
hot tap installations while minimizing the chances of damage to the 
carrier pipe. The approach to achieve this objective consisted of 
conducting a strength of materials type of analysis to determine the 
limits of hot tap test pressure relative to the pressure in the carrier 
pipe. Two experiments instrumented with strain gages were con- 
ducted. The strain gages were placed in critical locations to deter- 
mine which area is most highly strained and to help determine the 
maximum pressure level to be applied in the test. It was not desired 
to cause a rupture in these experiments, but the pressure level was 
taken higher than the "safe and reasonable test pressure’ to obtain 
information that would bracket this test pressure level. The details 
of the experiments and the analysis are described in this paper. 7 
figs., 2 tabs. 


17025 (PB—89-138648/XAB) New technologies for the 
gas industry - 2: GRI’s (Gas Research Institute's) Transport 
and Storage Program. (Gas Research Inst., Chicago, IL 
(USA)). Nov 1988. 6p. (GRI—88/0339). NTIS, PC A02/ 
MF AOl. 

See also PB—88-236281. Color illustrations reproduced in 
black and white. 

The goal of GRI’s Transport and Storage Program is to pro- 
vide safe, reliable gas service at the lowest possible cost. Eight 
GRI-sponsored projects relevant to distribution and transmission 
systems have reached the technology-transfer stage: guided piercing 
tool, directional boring system, rapid crack propagation criteria, 
constant tensile load test, polyethylene pipe-joint flaw detector, 
waveform analyzer, meter tube-roughness criteria, and orifice meter 
flow model. 
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0340 Combustion 
REFER ALSO TO CITATION(S) 17306 


17026 (PB—89-136188/XAB) Ejector gas cooling. Phase 
1, Final report, 1 April 1987-30 April 1988. MacCracken, 
C.D.; Silvetti, B.M.; Hrbek, R. (Calmac Mfg. Corp., Engle- 
wood, NJ (USA)). Nov 1988. 59p. NTIS, PC A04/MF 
AOl. 

Closed-circuit ejector cooling systems have never in the past 
achieved acceptable operating efficiencies in their vapor-compres- 
sion cycle using standard refrigerants. Despite their long history, 
relative simplicity, quietness, rugged design, low maintenance and 
low cost, they could not compete with electric-motor-driven com- 
pressors. Phase I is an assessment of two immiscible fluids in an 
ejector cooling system with different latent heat capacity and mo- 
lecular weights intended to require less heat in the boiler producing 
the propellant and taking more heat out in the evaporator cooling 
fluid. Actual tests corrected to standard conditions and neglecting 
thermal losses showed 0.5 closed-cycle thermal COP (excluding 
stack losses), higher than ever previously achieved but below origi- 
nal expectations. Computer programs developed indicate higher 
COP values are attainable along with competitive first costs. 


17027 (PB—89-136204/XAB) Assessment of the potential 
economics of natural gas cofiring in utility coal-fired boilers. 
Topical report, November 1986-November 1988. Holmes, 
J.G.; Hoerl, J.D. (Energy and Environmental Analysis, Inc., 
Arlington, VA (USA)). Nov 1988. 42p. NTIS, PC A03/MF 
AOl. 

The report develops the premium valve of natural gas for a 
number of benefits of cofiring. This premium value, in dollars per 
unit of gas energy input, is the estimated economic worth of gas, 
beyond its energy input, in providing each specific benefit. Values 
ranged from $0-5.25 per MMBtu of gas used beyond the assumed 
basic energy input value of $1.48/MMBtu. Aggregate cofiring ben- 
efits were also calculated for specific modes of boiler operation and 
for annual gas use in a hypothetical boiler operation. The premium 
value in the latter case was calculated as $1.19 per MMBtu of gas 
use. 


17028 (PB—89-138580/XAB) Power generation and com- 
mercial cooling. 1987-1988 research status report. (Gas Re- 
search Inst., Chicago, IL (USA)). Sep 1988. 185p. (GRI— 
88/0243). NTIS, PC A09/MF AO1. 

The status report provides a summary of over 70 projects 
underway in GRI’s Power Generation subprogram and the Com- 
mercial Space Conditioning segment of GRI’s Residential/Commer- 
cial Energy Systems subprogram. The particular project areas cov- 
ered include Cogeneration and Power Systems, Prime Movers and 
Component Developments, Natural Gas Vehicle Research, and 
Commercial Heating and Cooling Systems. 


17029 (PB—89-138606/XAB) Direct gas injection with 
glow plug ignition. Annual report, August 1987-July 1988. 
Richards, B.G. (Caterpillar, Inc., Peoria, IL (USA)). Aug 
1988. 75p. NTIS, PC A04/MF AO1. 

See also PB—88-187323. 

Tests on a Caterpillar 3400 Series single-cylinder laboratory 
demonstration engine indicate that natural gas engine power and 
thermal efficiency comparable to a diesel are achievable by incor- 
porating direct gas injection with glow-plug ignition assist (DIG/ 
GPIA). The DIG/GPIA system will allow natural gas engine- 
power and thermal-efficiency improvement of up to 50% and 13%, 
respectively, compared to current natural gas engines. Concept 
design of a commercial Caterpillar 3500 Series DIG/GPIA natural 
gas engine has been made. This includes concept design of a gas 
injector, a cylinder head incorporating the glow-plug ignition-assist 
system, and a gas-compressor system. An economic analysis shows 
a significant economic potential for the direct-injected natural gas 
engine over the conventional natural gas engine. 
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17030 (PB—89-140859/XAB) Solid-vapor adsorption re- 
frigeration system development. Final report, October 1987- 
September 1988. Rockenfeller, U. (Rocky Research Corp., 
Boulder City, NV (USA)). Oct 1988. 98p. NTIS, PC A05/ 
MF AOl1. 

The report describes the feasibility study of several gas-fired 
refrigeration cycles using ammoniated complex compounds as the 
working media. The cycles take advantage of the coordinative 
characteristic of complex compound ligand bonds which result in 
large coordination spheres with only one degree of freedom. The 
coordinative bond yields refrigerant concentration plateaus of con- 
stant pressure, which in turn result in high thermal-cycle efficien- 
cies and eliminate electrical parasitics and the requirement for 
moving parts. Media properties of known complex compound mate- 
rials were verified with respect to vapor-pressure equilibria, coordi- 
nation properties, and thermal stability. An existing computer 
model was used to predict heat balances and coefficients of per- 
formance. 


0350 Storage 


17031 (PB—89-136170/XAB) Development of improved 
technologies and techniques for reducing base gas require- 
ments in underground natural gas storage facilities. Final 
report, January-June 1988. Damle, A.S. (Research Triangle 
Inst., Research Triangle Park, NC (USA)). Nov 1988. 4lp. 
NTIS, PC A03/MF AO1. 

See also PB—88-190996. 

The effect of flow channeling on gas-phase dispersion was 
experimentally studied by conducting gas-displacement experiments 
in a laboratory packed column. Fine alumina powders were used as 
packing materials in a 5-feet-tall, 5-inches-diameter column. Flow 
channeling was introduced by packing two different (5 micrometer 
and 40 micrometer) sized particles in parallel over the middle 2/3 
of the packed column. The 40-micrometer channel increased the 
overall permeability by a factor of 4 when compared with the per- 
meability of a homogeneous 5 micrometer packing. The overall dis- 
persion increased by almost an order of magnitude due to flow- 
channeling effects. 
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REFER ALSO TO CITATION(S) 17037, 17038, 17039, 17614 
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17032 (CONF-871198—4) Synthesis gas retorting of east- 
ern oil shales. Roberts, M.J.; Rue, D.M.; Hu, W.C.S. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). 1987. 29p. 
OSTI - Institute of Gas Technology, 3424 South State 
Street, Chicago, IL 60616. Order Number T189007163/ 
JAW. 

From Eastern oil shale symposium; Lexington, KY, USA (18 
Nov 1987). 

The results of 100 gram batch tests and 2-lb/h continuous 
tests conducted at the Institute of Gas Technology (IGT) indicate 
that retorting of eastern oil shales in synthesis gas gives oil yields 
that are commensurate with those obtained by retorting in hydro- 
gen at similar hydrogen partial pressure of the inlet gas stream. The 
oil generated from retorting of one eastern oil shale in the continu- 
ous test unit shows lower nitrogen and sulfur contents and lower 
specific gravity than those from retorting in hydrogen at similar 
temperatures. Also, feed hydrogen consumption in the reactor is 
dramatically decreased due to water-gas shift reaction within the 
reactor. The improvement in oil quality, and significant reduction 
in feed hydrogen consumption could prove to be favorable to the 
overall process economics. 8 refs., 11 figs., 7 tabs. 
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17033 (CONF-880725—6) Pressurized fluidized-bed hy- 
droretorting of eastern oil shales. Lau, F.S.; Punwani, D.V. 
(Institute of Gas Technology, Chicago, IL (USA)). 1988. 
Contract AC21-87MC11089. 12p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89007153/JAW. 

From 3 annual oil shale, tar sands and mild gasification con- 
tractors review meeting; Morgantown, WV, USA (19 Jul 1988). 

The overall objective of the program is to perform the re- 
search necessary to develop a pressurized fluidized-bed hydrore- 
torting (PFH) process for producing oil from Eastern oil shales. In 
addition to obtaining data for the PFH process, the program also 
incorporates research on technologies in areas such as raw shale 
preparation, beneficiation, product separation, and waste utilization 
and disposal that have the potential to improve the economics and/ 
or the environmental acceptability of the PFH process. 8 refs., 3 
figs. 


17034 (DOE/MC/11076—2652) Physical simulations of 
in situ forward combustion using Sunnyside and Arroyo 
Grande tar sand. Johnson, L.A. Jr.; Duvall, J.J. (Western 
Research Inst., Laramie, WY (USA)). Aug 1988. Contract 
FC21-86MC11076. 23p. NTIS, PC A03/MF A0Oi - OSTI; 1; 
GPO Dep. Order Number DE89000928/JAW. 

A series of one-dimensional simulations were conducted to 
evaluate the forward combustion process for two tar sand re- 
sources. Two different reactor systems were used in the testing, a 
small scale laboratory reference retort and a larger scale tube reac- 
tor. The objectives of the simulations were: (1) to identify the 
mechanisms which cause reactor plugging in previous simuiauions 
using Sunnyside tar sand, and (2) to evaluate steam-oxygen combus- 
tion as a production process for Arroyo Grande tar sand. Simula- 
tions using the laboratory reference retort indicated that the plug- 
ging problem experienced in previous Sunnyside tests was the 
result of a highly immobile oil bank. Analysis of the oil bank 
showed that the viscosity of this oil was considerably higher than 
that of the original bitumen. The increase was attributed to devola- 
tilization of the bitumen by the hot gases and(or) the incorporation 
of oxygen to form heavier polar materials. Results from the one- 
dimensional simulations of steam-oxygen combustion using Arroyo 
Grande tar sand show that the combustion front can be successfully 
propagated through the material. The simulations showed the same 
general trends of reduced fuel deposition and oxygen demand and, 
therefore, increased frontal velocity with increasing steam-to- 
oxygen ratio, as did prior simulations using Asphalt Ridge tar sand. 
11 refs., 4 figs., 11 tabs. 


17035 (DOE/MC/11076—2656) Two-dimensional numer- 
ical simulation of wet combustion in an asphalt ridge tar sand 
block: Topical report. Vaughn, P. (Western Research Inst., 
Laramie, WY (USA)). Aug 1987. Contract FC21- 
86MC11076. 56p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89000931/JAW. 

The Tar Sand Reservoir Simulator (TSRS) is expanded in 
order to simulate the multidimensional nature of the thermal recov- 
ery of oil from a tar sand block in Western Research Institute's 
block reactor. TSRS now rigorously accounts for many of the phe- 
nomena associated with the thermal processing of tar sand in one 
or two dimensions. In the two-dimensional mode, fundamental dif- 
ferential equations describing heat and mass transfer are solved in 
each grid block of a rectangular grid which divides the tar sand 
bed in the plan view. Consequently, all properties and conditions 
which occur in the tar sand are assumed constant in the third di- 
mension (perpendicular to the plan view). Several other enhance- 
ments are incorporated into the model and are discussed, including 
boundary heat transfer, porosity changes due to coke deposition, 
and gravity effects. The model is used to simulate a recent block 
reactor test which was configured as a quarter of a five-spot pat- 
tern and consisted of the steam-oxygen combustion of Asphalt 
Ridge tar sand. A comparison of model and experimental results 
shows areas of qualitative agreement; however, major differences 
are observed, particularly with the flow patterns generated within 
the block. These differences and the combustion performance ob- 
served experimentally are explained by vertical variation, fingering, 
and secondary cracking of produced oil vapor, none of which are 
accounted for in the model. 14 refs., 16 figs., 2 tabs. 
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17036 (UCRL—99691) Comparison of isothermal and 
nonisothermal pyrolysis data with various rate mechanisms: 
Implications for kerogen structure. Burnham, A.K.; Braun, 
R.L.; Taylor, R.W.; Coburn, T.T. (Lawrence Livermore 
National Lab., CA (USA)). Nov 1988. Contract W-7405- 
ENG-48. 1lp. (CONF-8804239—1). NTIS, PC A03/MF 
A01 - OSTI; 1; GPO Dep. Order Number DE89006155/ 
JAW. 

From American Chemical Society meeting; Dallas, TX, 
USA (9 Apr 1988). 

In order to derive chemical kinetic rate constants that can be 
extrapolated over a wide range of reaction conditions, it is usually 
necessary to fit the kinetic data to a model that accounts for impor- 
tant aspects of the reaction mechanism. Kerogen pyrolysis is an ex- 
tremely complicated process, so it is impossible to consider individ- 
ual reactions. Therefore, the goal is to construct a global reaction 
model in which important stages of reaction and classes of reactions 
are treated by a single rate expression. Two global reaction models 
that have been used frequently for kerogen pyrolysis are the multi- 
ple-parallel reaction model (1-3) and the kerogen-to-bitumen-to-oil 
serial reaction model (4-5). While these models may be able to de- 
scribe some aspects of kerogen pyrolysis, they give fundamentally 
different predictions for certain aspects of oil generation. The pur- 
pose of this paper is to examine kerogen pyrolysis under conditions 
where the differences between these models can be tested. We find 
that both models have significant weaknesses. We discuss the impli- 
cations of our results for the structure of kerogens, and we attempt 
to derive more realistic global models that take these possible struc- 
tures into account. One promising model is the alternate pathway 
model (6). 22 refs., 5 figs., 2 tabs. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 16951, 17034 


17037 (PB—89-133730/XAB) Well sample/borehole di- 
agnostic methods for tight black shales: geochemical data - 
Kentucky. Final report, October 1985-August 1988. Data ad- 
dendum. Curtis, J.B. (Exlog/Brown and Ruth Labs., Inc., 
Englewood, CO (USA)). Aug 1988. 217p. NTIS, PC A10/ 
MF AOl. 

See also PB—89-114805. 

The well-site geochemical technique for evaluation of Devo- 
nian-shale formations was developed to determine the presence of 
free gas and oil, identify potential hydrocarbon reservoirs, and 
locate relative changes in shale-matrix permeability over the entire 
drilled section. This Data Addendum volume contains the detailed 
geochemical data on the Kentucky study wells. 


17038 (PB—89-133748/XAB) Well sample/borehole di- 
agnostic methods for tight black shales: geochemical data - 
Ohio. Final report, October 1985-August 1988. Data adden- 
dum. Curtis, J.B. (Exlog/Brown and Ruth Labs., Inc., En- 
glewood, CO (USA)). Aug 1988. 257p. NTIS, PC AizZ/MF 
AOl. 

The well-site geochemical technique for evaluation of Devo- 
nian-shale formations was developed to determine the presence of 
free gas and oil, identify potential hydrocarbon reservoirs, and 
locate relative changes in shale-matrix permeability over the entire 
drilled section. This Data Addendum volume contains the detailed 
geochemical data on the Ohio study wells. 


17039 (PB—89-133755/XAB) Well sample/borehole di- 
agnostic methods for tight black shales: geochemical data - 
West Virginia. Final report, October 1985-August 1988. Data 
addendum. Curtis, J.B. (Exlog/Brown and Ruth Labs., Inc., 
Englewood, CO (USA)). Aug 1988. 263p. NTIS, PC A12/ 
MF AOl. 

The well-site geochemical technique for evaluation of Devo- 
nian-shale formations was developed to determine the presence of 
free gas and oil, identify potential hydrocarbon reservoirs, and 
locate relative changes in shale-matrix permeability over the entire 
drilled section. This Data Addendum volume contains the detailed 
geochemical data on the West Virginia study wells. 
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05 NUCLEAR FUELS 


17040 (ANL—88-28) Nuclear Technology Programs semi- 
annual progress report, October 1986--March 1987. (Argonne 
National Lab., IL (USA)). Oct 1988. Contract W-31109- 
ENG-38. 153p. NTIS, PC A08/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89007537/JAW. 

This document reports on the work done by the Nuclear 
Technology Programs of the Chemical Technology Division, Ar- 
gonne National Laboratory, in the period October 1986--March 
1987. Work in applied physical chemistry included investigations 
into the processes that control the release and transport of fissicn 
products under accident-like conditions, the thermophysical proper- 
ties of metal fuel and blanket materials of the Integral Fast Reactor, 
and the properties of selected materials in environments simulating 
those of fusion energy systems. In the area of separation science 
and technology, the bulk of the effort is concerned with developing 
and implementing processes for the removal and concentration of 
actinides from waste streams contaminated by transuranic elements. 
Another effort is concerned with examining the feasibility of substi- 
tuting low-energy for high-enriched uranium in the production of 
fission product *°Mo. In the area of waste management, investiga- 
tions are underway on the performance of materials in projected 
nuclear repository conditions to provide input to the licensing of 
the nation’s high-level waste repositories. 


0501 Reserves, Exploration, And Mining 


REFER ALSO TO CITATION(S) i7151, 17573 


17041 (DFVLR-FB—88-46) Investigations on satellite 
image and reference data for exploration-related tasks. 
Schlichter, D.; Waeber, L.; Kaiser, D.; Kuhlmann, J. (Deut- 
sche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Wessling (Germany, F.R.). Hauptabteilung 
Angewandte Datentechnik; Saarberg-Interplan Uran 
G.m.b.H., Saarbruecken (Germany, F.R.)). (Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Koeln (Germany, F.R.)). 1988. 43p. (In German). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757120/JAW. 

This report describes the results of advanced data processing 
and image interpretation. The development of an exploration-relat- 
ed image processing methodology led to a quick and complete 
mapping of the regional structure pattern as well as lithological 
units in humid climates on the base of highly processed satellite im- 
agery. Today, for the evaluation of the potential of mapped linea- 
ments exploration-derived reference data are still prerequisites. 
Those digitized data included in the image processing procedure 
support the interpretation of structures. The report further com- 
pares remote sensing methodology applied to exploration with 
common exploration methods under technical/economical aspects. 
By that, Landsat TM (and modern airborne scanner data) is an im- 
portant and cost-effective tool for mineral exploration. The devel- 
oped image processing methodology is already operational today 
and can be transferred to other climates as well as to other fields of 
application. (orig.) With 17 figs., 6 tabs., 18 refs. 


0504 Feed Processing 
REFER ALSO TO CITATION(S) 17932 
0505 Uranium Enrichment 


REFER ALSO TO CITATION(S) 17040, 18085 


17042 (CNIC-I—002, pp 430-437) Advanced enrichment 
techniques. Johnson, A. (British Nuclear Fuels Ltd., Risley). 
1987. NTIS (US Sales Only), PC A99/MF AOl1. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

BNFL is in a unique position in that it has commercial expe- 
rience of diffusion enrichment, and of centrifuge enrichment 
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through its associate company Urenco. In addition BNFL is devel- 
oping laser enrichment techniques as part of a UK development 
programme in this area. The paper describes the development pro- 
gramme which led ‘o the introduction of competitive centrifuge en- 
richment technology by Urenco and discusses the areas where im- 
provements have and will continue to be made in the centrifuge 
process. It also describes the laser development programme cur- 
rently being undertaken in the UK. The paper concludes by dis- 
cussing the relative merits of the various methods of uranium en- 
richment, with particular reference to the enrichment market likely 
to obtain over the rest of the century. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 17489, 17792, 17865, 17901, 18538, 18795 


17043 (CNIC-I—002, pp 474-479) Recent advances in 
fuel fabrication techniques and prospects for the nineties. 
Frain, R.G.; Caudill, H.L.; Faulhaber, R. (Advanced Nucle- 
ar Fuels Corporation, Richland, Washington (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF A01. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Advanced Nuclear Fuels Corporation’s approach and experi- 
ence with the application of a flexible, just-in-time manufacturing 
philosophy to the production of customized nuclear fuel is de- 
scribed. Automation approaches to improve productivity are de- 
scribed. The transfer of technology across product lines is discussed 
as weil as the challenges presented by a multiple product fabrica- 
tion facility which produces a wide variety of BWR and PWR de- 
signs. This paper also describes the method of managing vendor 
quality control programs in support of standardization and clarity 
of documentation. Process simplification and the ensuing experience 
are discussed. Prospects for fabrication process advancements in the 
nineties are given with emphasis on the benefits of dry conversion 
of UF/sub 6/ to UO/sub 2/ powder, and increased use of automat- 
ed and computerized inspection techniques. 


17044 (ENEA-RT-TIB—86-25) SOL-GEL processes and 
their applications. Deptula, A.; Majani, C. (ENEA, Rome 
(Italy)). Sep 1986. 118p. NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE88756795/JAW. 

The SOL-GEL process was invented at the end of sixties for 
the preparation of ceramic nuclear fuel. The history of its develop- 
ment, with special stress upon the contribution from Italian scien- 
tists, is discussed. Basic principles of SOL-GEL processes, not only 
the classical but also the recent ones, starting from metallorganic 
compounds (generally alkoxides) are described. Practical realiza- 
tions of the SOL-GEL processes are presented. All known methods 
of starting preparation i.e. sols or broths, especially those concern- 
ing the Italian liquid-liquid extraction method, are described. A list 
of the materials obtained by the SOL-GEL processes and their field 
of application is also reported. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 17074, 17729, 17980 


17045 (CEA-R—5469) Extraction of hexavalent uranium, 
tetravalent plutonium and fission products by N, N’-tetraal- 
kyldiamides. Charbonnel, M.C. (CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Genie Radioactif; Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France)). Oct 1988. 214p. (In French). NTIS (US Sales 
Only), PC Al10/MF AOl. Order Number DE88756875/ 
JAW. 

This study deals with the extractive properties of N, N’-te- 
traalkylglutaramides of generic formula R/sub 2/NC(O)(CH/sub 2/ 
)/sub 3/C(0)NR/sub 2/. These molecules were considered as alter- 
native extractants to tributylphosphate in nuclear fuels reprocessing. 
They are selective extractants of uranium and plutonium as far as 
trivalent actinides and lanthanides remain in aqueous nitric solu- 
tions. Distribution ratios measurements and F.T. Infra-Red investi- 
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gations show that HNO/sub 3/ extraction takes place via the forma- 
tion of the following species: 2L.HNO/sub 3/, L.HNO/sub 3/ and 
L.2HNO/sub 3/ in the organic phase (L: glutaramide). Distribution 
ratios of actinide ions followed by UV-visible spectroscopy and 
Infra-Red investigations agree with formation of the following neu- 
tral organometallic complexes in low nitric acidity conditions: 
L.U0/sub 2/(NO/sub 3/)/sub 2/ and L.Pu(NO/sub 3/)/sub 4/ and 
the anionic species at higher acidities: L.U0/sub 2/(NO/sub 3/)/sub 
3/H and L.Pu(NO/sub 3/)/sub 6/H/sub 2/. Interactions occur 
through neutral complexes and free molecules of diamides which 
explain the non ideality of the organic phase. Degradation products 
of these molecules don’t seem to alter the extractive properties of 
these extractants towards uranium and plutonium. 


17046 (CNIC-I—002, pp 527-530) Prospect of spent fuel 
reprocessing and back-end cycling in China in 1990's. Ke 
Youzhi; Wang Rengtao. (Academia Sinica, Shanghai, SH 
(China). Shanghai Inst. of Nuclear Research). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

According to the Chinese Program of nuclear energy in 
1990's, the amount of spent fuel by the year 2000 is estimated in 
this paper. Reprocessing is considered as an important link in the 
back-end fuel cycle. A pilot plant is scheduled for hot start up in 
1996. The main goal of the study is LWR spent fuel reprocessing. 
We will use the experience gained from reprocessing of production 
reactor fuel and last research results. The advanced foreign techni- 
gue and experience will be introduced. The study emphasizes on 
the test of technology, equipments, instrumentation and automation, 
development of remote maintenance and decontamination. China 
will start to demonstrate the way for fuel cycle. 


17047 (CNIC-I—002, pp 531-535) Closing the fuel cycle. 
The industrial demonstration. Aycoberry, C.; Rougeau, J.P. 
(Compagnie Generale des Matieres Nucleaires (COGEMA), 
78 - Velizy, Villacoublay (France)). 1987. NTIS (US Sales 
Only), PC A99/MF A0Ol. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The progressive implementation of some key nuclear fuel 
cycle capecities in a country corresponds to a strategy for the ac- 
quisition of an independant energy source, France, Japan, and some 
European countries are engaged in such strategic programs. In 
France, COGEMA, the nuclear fuel company, has now completed 
the industrial demonstration of the closed fuel cycle. Its experience 
covers every step of the front-end and of the back-end: transporta- 
tion of spent fuels, storage, reprocessing, wastes conditioning. The 
La Hague reprocessing plant smooth operation, as well as the large 
investment program under active progress can testify of full master- 
ing of this industry. Together with other French and European 
companies, COGEMA is engaged in the recycling industry, both 
for uranium through conversion of uranyl nitrate for its further 
reeichment, and for plutonium through MOX fuel fabrication. Re- 
processing and recycling offer the optimum solution for a complete, 
economic, safe and future-oriented fuel cycle, hence contributing to 
the necessary development of nuclear energy. 


17048 (CNIC-I—002, pp 853-859) Reprocessing and the 
beneficial use of the products of reprocessing. Johnson, A. 
(British Nuclear Fuels plc, Risley (UK)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Reprocessing is the preferred spent fuel management route in 
the UK, France, Japan, West Germany and a number of other 
countries. The motivation for reprocessing is primarily to realies 
the energy value of uranium and plutonium in spent fuel and to 
ensure long term security of energy supply. The UK has recycled 
over 15,000 tonnes of uranium from spent Magnox fuel. Worldwide 
there is substantial experience of the recycle of uranium from spent 
oxide fuel. It will be established on a commercial scale in the 1990s. 
New plants are required for hex conversion and fuel fabrication. 
The whole process from the reprocessing plant through conversion, 
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enrichment and fabrication to reactor loading must be closely inte- 
grated. However the extra costs in recycling reprocessed uranium 
should be significantly less than the savings. 


17049 (ENEA-RT-COMB—86-3) Determination of the 
mass of nuclear material in the input accountability tank of 
the ITREC reprocessing plant by tracer techniques. Alta- 
mura, V.; Arcuri, G.; Miglietta, S.; Trincherini, P.R. 
(ENEA, Rome (Italy)). Mar 1987. 23p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88756797/ 
JAW. 

A series of experiments which we will call ITITEX (ITREC 
Input Tank Experiment) is an analysis using lutetium as a tracer in 
the indirect determination of the mass of fissile material contained 
in an accounting tank of the ITREC Reprocessing Plant at CRE 
Trisaia of Rotondella (Italy). Stable isotope dilution mass spectrom- 
etry was used and the whole experiment was the result of a col- 
laboration between the JRC Euratom Ispra and ENEA-ITREC Ro- 
tondella. 


17050 (ENEA-RT-COMB—86-5) Progress in new solvent 
development for high burnup LWR and FBR fuel reprocess- 
ing. Moccia, A.; Casarci, M.; Gasparini; G.M. (ENEA, 
Rome (Italy)). Mar 1987. 23p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88756798/JAW. 

New types of solvents, to be used in spent fuel reprocessing, 
are taken in very moderate consideration in plant practice. Amidic 
solvents prove to have a better chance to contribute to a substantial 
process development. The possibilities of use range from simple 
substitution of the well known TBP, to the adoption of new proc- 
essing schemes. Related new concepts are the suppression of any 
kind of reductant, and the possibility to have a mixed uranium-plu- 
tonium final product, without splitting the process on two separate 
lines of different capacities and features. Present developments of 
this research line are based on the concept of limiting the function 
of the reprocessing plant to the codecontamination, modularly iter- 
ated, until matching the desired product activity and purity rate. 
An element plutonium enrichment operation is considered as an 
automatically controlled step, previous to the coprecipitation. The 
principal results obtained to date are illustrated and discussed. 


17051 (ENEA-RT-COMB—88-06) SEPI, an ‘Expert 
System for Plant Design’. Application to nuclear back-end 
plants. Carotenuto, M.; Corleto, P.; Landeyro, P.A. 
(ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile). Sep 
1988. 76p. (In Italian). NTIS (US Sales Only), PC A05/MF 
A011. Order Number DE88756792/JAW. 

The availability and suitability of technological information 
is of great importance in every kind of design task, especially when 
safety and reliability considerations are involved. In this paper, an 
Expert System for Plant Design (SEPI), is presented, together with 
its first application to nuclear back-end plants. This system is avail- 
able on the ENEA (Italy) computer network. It is thought to be of 
use both in the acquiring of know-how developed in the field and 
in assisting unskilled designers during selectioning, evaluating and 
dimensioning tasks. It attemps to reproduce the normal way of 'rea- 
soning’ and acting, and provides some graphic facilities. 


17052 (INIS-mf—11910) Preparation, spectrometric anal- 
ysis and determination of the electrochemical transport char- 
acteristics of uranium (IV) in aqueous systems. Schwarzer, 
W.G. (Freie Univ. Berlin (Germany, F.R.). Fachbereich 
Chemie). 6 Feb 1985. 157p. (In German). NTIS (US Sales 
Only), PC AO8/MF AOl. Order Number DE88757139/ 
JAW. 

A process for the quantitative development of uranium-(IV) 
solutions in nitric and perchloric acid media was developed. After 
appropriate concentration setting of the solutions, the conductivity 
of the uranium (IV) in the dependence on concentration were ana- 
lysed. The conversion of the measuring results on the standard 
system water was done by means of a conductivity theory; this 
allows a comparison with the conductivity data of other ions. The 
conductivity calculated, at an ion strength I tending to zero, pro- 
vided the suitable data for the ion mobility and the transference 
number. 
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0509 Transport And Storage 

REFER ALSO TO CITATION(S) 17079 

0510 Marketing, Economics, And By-products 
REFER ALSO TO CITATION(S) 17048 


17053 (CNIC-I—002, pp 415-421) Canada’s uranium 
supply: a look to the future. Morrison, R.W. (Energy, Mines 
and Resources Canada, Ottawa, Ontario (Canada)). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The future growth of nuclear power is not likely to be con- 
strained by the supply of uranium. There are enough known urani- 
um resources in Canada and other producing countries to supply 
anticipated programmes well into the next century, at prices that 
should not affect the competitive position of nuclear power. There 
is also considerable potential for further discoveries. Supply and 
demand should be entering a period of greater stability. Market in- 
centives will be required to ensure that new production is available 
on a timely basis. Canada, the world’s leading producer and export- 
er of uranium, has the resources, the technical skills, the geological 
potential and the political will to continue as a reliable supplier of 
uranium for the foreseeable future. 


17054 (CNIC-I—002, pp 422-429) Uranium supply and 
demand projections in the Pacific Basin: Australia’s role. 
Kemeny, L.G. 1987. NTIS (US Sales Only), PC A99/MF 
AOl. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

By the year 2000 O.E.C.D. estimates indicate that some- 
where between 22% to 33% of the word's base load electrical 
energy will originate from nuclear power plants. In all major pacif- 
ic basin countries, Australia has the world’s largest known uranium 
reserves and is currently supplying around 12% of world uranium 
production. She should be preparing to compete on the world mar- 
kets for uranium sales and should anticipate increased uranium fuel 
demands despite the possibility the Canada and China might further 
penerate this market. (Liu Wencai). 


0520 Waste Management 


REFER ALSO TO CITATION(S) 17040, 17152, 17155, 17155, 17360, 17472, 
17748, 17788, 17901, 18259, 18311, 18318 


17055 (AERE-R—13079, pp 9-16) Types of organic ma- 
terials present in BNFL intermediate level waste streams. 
Barlow, P. (BNFL (UK)). Oct 1988. NTIS (US Sales Only), 
PC A0O8/MF AOl. Order Number DE88705615/JAW. 
(CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

This presentation lists the constituents present in BNFL in- 


termediate-level radioactive wastes. The inorganic and organic’ 


components are listed and there is a detailed analysis of the plutoni- 
um contaminated materials in terms of proportion of combustible 
and non-combustible content, up to the year 2000. A description of 
the Waste Treatment Complex at Sellafield is presented. The re- 
search programme for leach testing, sorption and solubility testing 
and decomposition of organic matter was outlined. (U.K.). 


17056 (AERE-R—13079, pp 1-8) Introduction to semi- 
nar on organics in radwaste held at Harwell on 22nd Septem- 
ber 1987. Bradbury, D. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). Oct 1988. 
NTIS (US Sales Only), PC A08/MF A01. Order Number 
DE88705615/JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

The introduction to the Seminar on Organics in Radwaste 
stresses the necessity for the efficiency of natural and engineered 


05 NUCLEAR FUELS 
0520 Waste Management 


barriers designed for the management of radioactive wastes to satis- 
fy public scrutiny. The preparation of wastes prior to encapsulation 
is discussed. The negative effects of introduced organic materia! in 
waste sites on safety and the mechanism of organic degradation 
prior to the removal of organics from wastes is discussed. (U.K.). 


17057 (AERE-R—13079, pp 17-22) Investigations into 
encapsulation of intermediate level wastes containing organic 
components. Palmer, J. (BNFL (UK)). Oct 1988. NTIS (US 
Sales Only), PC A0O8/MF AOl. Order Number 
DE88705615/JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

A product evaluation programme was set up to investigate 
the properties of a variety of matrix-waste formulations prior to 
their encapsulation. The waste/matrix forms were defined and char- 
acterised and waste pretreatments studied. Potential encapsulation 
matrices were investigated for their suitability for individual waste 
streams. The physical, chemical and thermal properties, radiation 
stability and leaching behaviour of the fczmulations were studied. 
Operational and design limits for the encapsulation plant were de- 
fined. (U.K.). 


17058 (AERE-R—13079, pp 23-28) Types of organic ma- 
terials present in CEGB waste streams and possible encapsu- 
lation processes for organic ion-exchange materials. 
Haighton, A.P. (CEGB (UK)). Oct 1988. NTIS (US Sales 
Only), PC AO8/MF A0Ol. Order Number DE88705615/ 
JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

The organic composition of low and intermediate-level ra- 
dioactive wastes is discussed. Work underway in the development 
of immobilising binders for organic ion exchange resins found in ra- 
dioactive wastes and in the encapsulation of these ion exchangers is 
presented. (U.K.). 


17059 (AERE-R—13079, pp 114-118) Destruction of or- 
ganics, Cowlam, S.K. (UKAEA Authority Fuel Processing 
Directorate, Harwell). Oct 1988. NTIS (US Sales Only), PC 
A08/MF AOl1. Order Number DE88705615/JAW. (CONF- 
8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

Methods for the destruction of organic materials, contained 
in low- and intermediate-level radioactive wastes, to produce a 
chemically inert waste, are described. The added cost of such treat- 
ment to the cost of disposing of radioactive wastes is discussed. 
(U.K.). 


17060 (AERE-R—13079, pp 119-126) Incineration. 
Holmes, R.G.G. (BNFL (UK)). Oct 1988. NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88705615/ 
JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

One of the methods of destroying organics in radwaste is in- 
cineration. This presentation will summarise some of the advantages 
and problems associated with incineration and will illustrate some 
of these points by discussing progress in an options study into 
methods of treating plutonium contaminated material waste, being 
carried out by British Nuclear Fuels plc. The wastes amenable for 
treatment, fall into two categories, low-level wastes and intermedi- 
ate-level wastes. 


17061 (AERE-R—13079, pp 127-138) Peroxide process 
for oxidation of organic wastes. Segal, M.G. (CEGB (UK)). 
Oct 1988. NTIS (US Sales Only), PC A08/MF A0O1. Order 
Number DE88705615/JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

The use of hydrogen peroxide, in conjunction with a suitable 
catalyst such as ferrous ions, for the treatment of solid and liquid 
wastes containing organic components, is discussed. The results of 
laboratory-scale experiments in which organic ion exchangers are 
oxidised, are given. (U.K.). 
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17062 (AERE-R— 13079, pp 139-143) Wet oxidation of 
organic materials. Holman, D.J. (UKAEA Atomic Energy 
Establishment, Winfrith). Oct 1988. NTIS (US Sales Only), 
PC A08/MF AOl. Order Number DE88705615/JAW. 
(CONF-8709408—). 


From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

This paper discusses the use of hydrogen peroxide, in con- 
junction with a catalyst such as copper ions, for the wet oxidation 
of organic materials such as organic anionic and cationic ion ex- 
changers occurring in intermediate-level and low-level radioactive 
wastes. (U.K.). 


17063 (AERE-R—13079, pp 144-157) Acid digestion of 
organic materials. Capp, P-D. (UKAEA Atomic Energy Es- 
tablishment, Winfrith). Oct 1988. NTIS (US Sales Only), 
PC A0O8/MF AOl. Order Number DE88705615/JAW. 
(CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

To overcome the high temperatures involved in straight in- 
cineration of organic waste and the difficulty of extracting actinides 
from the ash various research establishments throughout the world, 
including Winfrith and Harwell in the UK, have carried out studies 
on an alternative chemical combustion method known as acid di- 
gestion. The basis of the technique is to digest the waste in concen- 
trated sulphuric acid containing a few percent of nitric acid at a 
temperature of about 250/sup 0/C. Acid digestion residues consist 
mainly of non-refractory inorganic sulphates and oxides from which 
any actinide materials can easily be extracted. 


17064 (AERE-R—13079, pp 158-163) Biological diges- 
tion. Rosevear, A. (UKAEA Harwell Lab. Chemical Engi- 
neering Div.). Oct 1988. NTIS (US Sales Only), PC A08/ 
MF AOl. Order Number DE88705615/JAW. (CONF- 
8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

This paper discusses the biological degradation of non-radio- 
active organic material occurring in radioactive wastes. The bio- 
chemical steps are often performed using microbes or isolated en- 
zymes in combination with chemical steps and the aim is to oxidise 


the carbon, hydrogen, nitrogen and sulphur to their respective 
oxides. (U.K.). 


17065 (AERE-R—13079, pp 169-173) Summary report 
on the STAR seminar on organics in radwaste held at Har- 
well on 22nd September 1987. Bradbury, D. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Oct 1988. NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88705615/JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

This paper summarises the current state of research into the 
problem of the removal of organic materials from radioactive 
wastes. Processes such as oxidation, encapsulation, combustion etc 


are compared and the question of the public acceptance of such 
processes discussed. (U.K.). 


17066 (AERE-R—13079) Organics in radwaste. Proceed- 
ings of the one day technical seminar held at Harwell on 22nd 
September 1987. Taylor, N.K. (ed.). (UKAEA Authority 
Fuel Processing Directorate, Harwell). Oct 1988. 173p. 
(CONF-8709408—). NTIS (US Sales Only), PC A08/MF 
AO0l1. Order Number DE88705615/JAW. 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

Seventeen papers, each processed separately cover the types 
of organic materials in radioactive wastes, their effect on repository 
performance and destruction of organics, including incineration, 


peroxide and wet oxidation and acid and biological digestion. 
(U.K.). 
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17067 (AERE-R—13079, pp 29-49) Influence of organic 
materials on the near field of an intermediate level radioactive 
waste repository. Wilkins, J.D. (UKAEA Harwell Lab. 
Chemistry Div.). Oct 1988. NiiS (US Sales Only), PC 
A08/MF AOl1. Order Number DE88705615/JAW. (CONF- 
8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

The influence of organic materials which are present in some 
intermediate level wastes on the chemistry of the near field of a ra- 
dioactive waste repository is discussed. Particular attention is given 
to the possible formation of water soluble complexing agents as a 
result of the radiation field and chemical conditions. The present 
state of the research is reviewed. 


17068 (AERE-R—13079, pp 50-67) Microbiological de- 
composition. Pugh, S.Y.R. (UKAEA Harwell Lab. Chemi- 
cal Engineering Div.). Oct 1988. NTIS (US Sales Only), PC 
A08/MF AOl1. Order Number DE88705615/JAW. (CONF- 
8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

This paper addresses microbial decomposition of radioactive 
wastes and the consequences of codisposal of organic compounds. 


17069 (AERE-R—13079, pp 68-75) Land disposal of or- 
ganic materials in radioactive wastes: international practice 
and regulation. Hooper, A.J. (CEGB (UK)). Oct 1988. 
NTIS (US Sales Only), PC A08/MF A0Ol1. Order Number 
DE88705615/JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

World-wide practice and regulation with regard to organic 
materials in radioactive wastes for land disposal have been exam- 
ined with a view to establishing, where possible, their scientific jus- 
tification and their relevance to disposal of organic-bearing wastes 
in the UK. 


17070 (AERE-R—13079, pp 76-105) Low-level radioac- 
tive waste disposal operations worldwide, with special refer- 
ence to organic compounds in leachates and gases. Rush- 
brook, P.E.; McGahan, D.J. (UKAEA Harwell Lab. Envi- 
ronmental and Medical Science Div.). Oct 1988. NTIS (US 
Sales Only), PC A0O8/MF AOl. Order Number 
DE88705615/JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

Low- and intermediate-level radioactive wastes are defined 
and ground disposal practices worldwide are discussed. The organ- 
ic content of low-level wastes is tabulated and the organic composi- 
tion of leachates and gaseous emissions from low-level wastes in the 
U.K. and U.S.A. are discussed. The radionuclide content of these 
leachates is tabulated. (U.K.). 


17071 (AERE-R—13079, pp 106-113) Disposal model- 
ling-dose and risk to man. Lever, D.A. (UKAEA Harwell 
Lab. Theoretical Physics Div.). Oct 1988. NTIS (US Sales 
Only), PC A0O8/MF AOl. Order Number DE88705615/ 
JAW. (CONF-8709408—). 

From One day technical seminar on organics in radwaste; 
Harwell, UK (22 Sep 1987). 

The disposal of radioactive wastes in geological formations 
is being considered throughout the world. There is widespread 
agreement that this is feasible using conventional technology and 
that it can be accomplished to the same high standards applicable 
to other parts of the nuclear industry. The safety philosophy is one 
of containment by multiple barriers, which are to a large extent in- 
dependent of one another. The consequences for these barriers and 
the overall assessment of having a substantial organic component in 
ILW that has been encapsulated in cement before being disposed 
into a deep underground repository is reviewed. 
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17072 (BMI/OWTD—1) Documentation of the finite ele- 
ment code VISCOT/UX for thermomechanical analyses: Ver- 
sion 0.01. Lindner, E.N.; St. John, C. (Battelle Memorial 
Inst., Willowbrook, IL (USA). Office of Waste Technology 
Development; Agapito (J.F.T.) and Associates, Inc., Rolling 
Hills Estates, CA (USA)). Oct 1988. Contract AC02- 
83CH10139. 151p. NTIS (US Sales Only)10/MF AOl1 - 
OSTI, 1; GPO Dep. Order Number DE89004719/JAW. 

VISCOT/UxX is a general purpose finite element code capa- 
ble of nonlinear, transient, thermoelastic or thermoviscoplastic anal- 
yses in either two-dimensional or axisymmetric geometries. Plastic 
deformations can be evaluated using a variety of models, based on 
Tresca, von Mises, Mohr-Coulomb, or Drucker-Prager yield crite- 
ria using an isotropic strain-hardening model. Thermal response can 
be incorporated in analyses with the input of the temperature field. 
The time-dependent response of materials can be simulated using an 
exponential creep law, which is thermoviscoelastic. The present 
version of the code has been specifically designed to be used in a 
microcomputer environment. To facilitate the code’s portability, 
the code is written in standard FORTRAN77 as implemented 
under a UNIX operating system. It also employs the Frontal 
method (i.e., a direct elimination process) as a solution strategy, 
which minimizes core storage requirements and permits large prob- 
lem solutions in this microcomputer environment. Under the 
present application, VISCOT/UX is to provide a tool for scoping 
analyses of underground excavations and experiments in conditions 
where the rock mass can be considered to be a relatively continu- 
ous body, and the response of various materials or zones is essen- 
tially isotropic. 22 refs., 50 figs., 15 tabs. 


17073 (BMI/OWTD—2) User’: guide to the programs 
PREVIS/UX and POSTVI/UX, Processor Programs for the 
Code VISCOT/UX: Version 0.01. Lindner, E.N.; St. John, 
C. (Battelle Memorial Inst., Willowbrook, IL (USA). Office 
of Waste Technology Development; Agapito (J.F.T.) and 
Associates, Inc., Rolling Hills Estates, CA (USA)). Oct 
1988. Contract AC02-83CH10139. 114p. NTIS (US Sales 
Only)08/MF A0Ol - OSTI; 1; GPO Dep. Order Number 
DE89004720/JAW. 

PREVIS/UX and POSTVI/UX are user-interactive codes 
for processing data files of VISCOT/UX, a two-dimensional, me- 
chanical, finite element program. PREVIS/UX generates the input 
file for the program, including mesh generation and definition of 
boundary conditions and material properties. POSTVI/UX plots 
and contours the output of the analyses; it is capable of producing 
plots of a variety of parameters including displacements, factor-of- 
safety and stress/strain invariants. Plots can be produced on a CRI 
screen, a printer, or a plotter. Both codes employ a menu format 
together with various graphics displays that guide the use in the 
operations of the code. This report is a user’s guide to these pro- 
grams. It includes an explanation of the user options for each code 
and provides an overview of code structure as well as an example 
session with each code. The library modules and their functions are 
also describes, together with notes on required device files. A list- 
ing of each code is included, as implemented on a Hewlett Packard 
Model 320 microcomputer with accompanying mouse, 6-pen plot- 
ter, and raster- based impact printer. Under the present application, 
PREVIS/UX and POSTVI/UX are to facilitate the use of the 
compute code VISCOT/UX in scoping analyses of underground 
excavations and experiments. These codes can however be modified 
to process the data of most two- dimensional mechanical finite ele- 
ment programs. 6 refs., 40 figs., 18 tabs. 


17074 (CEA-CONF—9637) Use of liquid membranes for 
treatment of nuclear effluents. Dozol, J.F. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)). 1988. 3p. (CONF-881260—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88756863/JAW. 

From Conference on industrial prospects of membrane proc- 
ess; Bruxelles, Belgium (6 Dec 1988). 

The possibility of using thin layers of liquid extractants im- 
mobilized on supports interposed between two aqueous solutions is 
examined. The ions are transported across the membrane against 
their concentration gradient: the driving force is provided by the 
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chemical potential difference of some chemical species, present on 
the two sides of the membrane. At CEN Cadarache, the supported 
liquid membranes are utilized for the decontamination of evapora- 
tor concentrate arising from reprocessing plants in order to split it 
in two fractions: a fraction containing most of the inactive salts for 
storage in shallow land burial and a small highly active fraction for 
a geological repository. Actinides, cesium and strontium, the main 
long lived nuclides present in evaporator concentrate, must be re- 
moved with relatively high decontamination factors: 100 for actin- 
ides, 50 for cesium and strontium. Very selective extractants are 


utilized to remove these ions. Efficiency and stability of membranes 
are discussed. 


17075 (CEA-CONF—9688) Preliminary results of the im- 
mobilization of highly-salt-ladened concentrate in cement- 
based grout: a joint DOE/CEA research effort. Bouniol, 
P.E.; Peyre, C.H. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI; 
Mattus, A.J.; Pitt, W.W. (Oak Ridge National Lab., TN 
(US))). (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Inst. de Recherche Technologique 
et de Developpement Industriel (IRDI)). Oct 1988. 10p. 
(CONF-881054—). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE88756872/JAW. 

From 4. annual DOE model conference; Oak Ridge, TN, 
USA (3 Oct 1988). 

The ability of two types of cement-based matrices to immo- 
bilize highly-salt-ladened concentrate containing primarily nitrate 
and phosphate is examined when considering both fresh and hard- 
ened material properties. The effects of the incorporation ratio and 
the temperature of the feed concentrate are evaluated. 


17076 (CEA-CONF—9701) Synthesis of nuclear waste 
measurement techniques at the nuclear study center of 
Bruyeres-le-Chatel (France). Cance, M.; Bardy, N.; Ruffet, 
P.; Roux, L.; Noel, J.C. (CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 91 (France)). Oct 1988. 2ip. (In 
French). (CONF-8810305—). NTIS (US Sales Only), PC 
A03/MF AOl1. Order Number DE88756873/JAW. 

From 15. Meeting of the Association pour les Techniques et 
les Sciences de Radioprotection on Dismantling of Nuclear Plants, 
Wastes and Associated Problems of Radiation Protection; Greno- 
ble, France (5 Oct 1988). 

Nuclear wastes produced at Bruyeres-le-Chatel are sent ac- 
cording to their activity level towards three destinations: Manche 
Center, Cadarache and Valduc. Nuclear matter measurement tech- 
niques are developed for 20 liters packages and for 100 and 200- 
liter drums. The methods are adapted to heavy and light matrices 
and to irradiating matter. A synthesis of results from different meas- 
uring stations is presented, for instance a detection threshold is few 
milligrams of plutonium in a 200-liter drum. 


17077 (CNIC-I—002, pp 537-544) Immobilization of 
high level waste in synroc. Jostsons, A.; Reeve, K.D. (Aus- 
tralian Atomic Energy Commission Research Laboratories, 
Lucas Heights (Australia)). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Synroc, a polyphase titanate ceramic, is being developed in 
Australia as a second generation waste form for the immoblilzation 
of high-level waste (HLW) from nuclear plants. The wasteform, 
produced by reactive hot-pressing, has excellent resistance to leach- 
ing and there is good evidence that the longterm release rate of ele- 
ments from Synroc will be of the order of 10/sup -4/ - 10/sup -5/ 
g/m/sup 2/ per day at 90 deg C. The durability of Synroc is not 
affected significantly by impurities normally present in liquid waste 
from reprocessing operations and is not sensitive to fluctuations in 
the composition of the waste-stream. Reducing conditions prevalent 
during Synroc fabrication ensure that the losses of volatiles such as 
Cs and Ru are restricted to levels of around 0.1% or better. The 
important physical properties of Synroc are also superior to those 
of current generation wasteforms, allowing greater flexibility of op- 
tions in managing storage and eventual disposal of high-level waste. 
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17078 (CNIC-I—002, pp 560-566) Systems approach to 
spent fuel and high level nuclear waste management. Norman, 
N.A. (Bechtel National, Inc., San Francisco, CA (USA)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Based on the prior successful experience in the application of 
systems engineering techniques to large, complex, multi-participant 
programs the U.S. DOE has elected to apply the systems engineer- 
ing process to the U.S. High Level Nuclear Waste Management 
Program (HLNWMP). Features of the systems engineering process 
as it applies to the U.S. HLNWMP and the importance of the com- 
ponent interdependencies are descirbed. Four principle components 
of the U.S. HLW Managment System are also given. They are the 
reactors or defense sources, transportation system, interium storoge 
modes, and the final repository. (Huang). 


1707S (CNIC-I—002, pp 567-571) U.S. Programs in the 
development of spent fuel and high-level waste disposal tech- 
nology. Rusche, B.C. (Dept. of Energy, office of Civilian 
Radioactive Waste management (USA)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

US progess in the development of a national high-level ra- 
dioactive waste disposal system is reported. The mutual benefits of 
international cooperation in developing the technology for radioac- 
tive management and disposal are also described. (Huang). 


17080 (CNIC-I—002, pp 860-865) Radwaste management 
activities in the Republic of Korea. Pil-soon Han; In-suk Suh; 
Hun-hwee Park; Pil-soo Hahn; Yong-kyu Lim. (Korea Ad- 
vanced Inst. of Science and Technology, Seoul (Republic of 
Korea); Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Being short of natural resources, the Republic of Korea de- 
pends relatively large portion of its power generation upon nuclear 
energy. For the continuous utilization of nuclear energy, the public 
should be convinced that the necessary technologies and 
wherewithals are already available for the guarantee of the safe 
management of radwastes. The status and national policy of the 
radwaste management in Korea including R and D activities are 
covered herein. The ongoing activities of the Korea Advanced 
Energy Research Institute (KAERI) in the field of radwaste man- 
agement include the areas of handling, treatment, storage and dis- 
posal of various radwastes, safety assessment of radwaste disposal, 
and the decontamination and decommissioning of nuclear facilities. 
In compliance with the national radwaste management programme, 


a centralized repository is expected to be operable by the early 
1990's in the Republic. 


17081 (CNIC-I—002, pp 710-712) Regional cooperation- 
activities of the working group on waste management. Brooks, 
G.L. (Atomic Energy of Canada Ltd., Sheridan Park, On- 
tario. CANDU Operations). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A Working Group on Waste Management was formally es- 
tablished by the Pacific Basin Nuclear Cooperation Committee at 
its meeting on November 19, 1986. Co-chairmen are Dr. Kunihiko 
Uematsu of Japan and the author, Gordon L. Brooks of Canada. 
Since the Working Group is newly formed, a consensus program 
has not yet been developed. In lieu of this, the author suggests a 
series of basic issues and possible areas of future collaboration 
which could serve as a starting point for the Working Group in de- 
veloping an appropriate cooperative program. 
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17082 (CNIC-I—002, pp 552-559) Research on uranium 
deposits as analogues of radioactive waste repositories. 
Hardy, C.J. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The disposal of highly radioactive waste deep underground 
in suitable geological formations is proposed by many countries to 
protect public health and safety. The study of natural analogues of 
nuclear waste repositories is one method of validating mathematical 
models and assuring that a proposed repository site and design will 
be safe. 


17083 (CONF-880839—Ses.1) Proceedings of the tenth 
annual DOE low-level waste management conference: Session 
1; Institutional and regulatory issues. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Dec 1988. Contract AC07- 
761D01570. 102p. NTIS, PC A06 - OSTI. Order Number 
DE89005574/JAW. 

From 10. annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This document contains eleven papers on various aspects of 
low-level radioactive waste regulation. Topics include: EPA envi- 
ronmental standards; international exemption principles; the concept 
of below regulatory concern; envirocare activities in Utah; mixed 
waste; FUSRAP and the Superfund; and a review of various incen- 
tive programs. Individual papers are processed separately for the 
data base. (TEM) 


17084 (CONF-880839—Ses.2) Proceedings of the tenth 
annual DOE low-level waste management conference: Session 
2: Site performance assessment. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Dec 1988. Contract AC07-761D01570. 
163p. NTIS, PC A08/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89005580/JAW. 

From 10. annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This document contains twelve papers on various aspects of 
low-level radioactive waste management. Topics of this volume in- 
clude: performance assessment methodology; remedial action alter- 
natives; site selection and site characterization procedures; intruder 
scenarios; sensitivity analysis procedures; mathematical models for 
m:xed waste environmental transport; and risk assessment method- 
ology. Individual papers were processed separately for the data- 
base. (TEM) 


17085 (CONF-880839—Ses.3) Proceedings of the tenth 
annual DOE low-level waste management conference: Session 
3: Disposal technology and facility development. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Dec 1988. Contract AC07- 
761D01570. 107p. NTIS, PC A06/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89005581/JAW. 

From 10. annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This document contains ten papers on various aspects of 
low-level radioactive waste management. Topics include: design 
and construction of a facility; alternatives to shallow land burial; 
the fate of tritium and carbon 14 released to the environment; de- 
fense waste management; engineered sorbent barriers; remedial 
action status report; and the disposal of mixed waste in Texas. Indi- 
vidual papers were processed separately for the data base. (TEM) 


17086 (CONF-880839—Ses.4) Proceedings of the tenth 
annual DOE low-level waste management conference: Session 
4: Waste treatment minimization. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Dec 1988. Contract AC07-761D01570. 
119p. NTIS, PC A06/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89005582/JAW. 

From 10. annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This document contains eleven papers on various aspects of 
low-level radioactive waste management. Topics in this volume in- 
clude: volume reduction plans; incentitives; and cost proposals; acid 
detoxification and reclamation; decontamination of lead; leach tests; 
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West Valley demonstration project status report; and DOE's re- 
gional management strategies. Individual papers were processed 
separately for the data base. (TEM) 


17087 (CONF-880839—Ses.5) Proceedings of the tenth 
annual DOE low-level waste management conference: Session 
5: Waste characterization and quality assurance. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Dec 1988. Contract AC07- 
761D01570. 54p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89005583/JAW. 

From 10. annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This document contains six papers on various aspects of low- 
level radioactive waste management. Topics include quality assur- 
ance programs; source terms; waste characterization programs; and 
DOE's information network modifications. Individual papers were 
processed separately for the data base. (TEM) 


17088 (CONF-880839—Ses.6) Proceedings of the tenth 
annual DOE low-level waste management conference: Session 
6: Closure and decommissioning. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Dec 1988. Contract AC07-76I1D01570. 
101p. NTIS, PC A06/MF AO! - OSTI; 1; GPO Den. Order 
Number DE89005584/JAW. 

From 10. annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This document contains eight papers on various aspects of 
low-level radioactive waste management. Topics include: site clo- 
sure; ground cover; alternate cap designs; performance monitoring 
of waste trenches; closure options for a mixed waste site; and guid- 
ance for environmental monitoring. Individual papers were proc- 
essed separately for the data base. (TEM) 


17089 (CORR—870416) A comparison of deterministic 
and geostatistical modeling methods as applied to numerical 
simulation of ground-water flow at the Savannah River Plant, 
South Carolina. Root, R.W. Jr. (Pennsylvania State Univ., 
University Park (USA). Dept. of Geosciences). Aug 1987. 
Contract AC09-76SR00001. 587p. Pennsylvania State Uni- 
versity, University Park, PA 16802. Order Number 
DE89007960/JAW. 

Includes seven maps. 

A field and computer model investigation was conducted of 
the ground-water flow system at the radioactive waste management 
area of the Savannah River Plant in South Carolina. A conceptual 
geohydrologic model was defined and served as a basis for numeri- 
cal ground-water flow simulations using the trial-and-error and 
automatic parameter estimation approaches. These simulations pro- 
duced estimations of the distribution of transmissive characteristics 
of the water-bearing formations in the study area. This distribution 
was also estimated by geostatistical analysis of its spatial structure 
using the results of aquifer tests. The distributions estimated by the 
three approaches were compared and contrasted and a qualitative 
calibration methodology was developed that enhances the integra- 
tion of field-measured data into the numerical modeling process. 91 
refs., 80 figs., 40 tabs. 


17090 (DOE/LLW—72T-Vol.4) Prototype license appli- 
cation safety analysis report: Belowground vault: Volume 4, 
Measurements of concrete properties for LLW disposal facili- 
ties. Shuman, F.; Rogers, V.C.; Nielson, K.K. (EG and G 
Idaho, Inc., Idaho Falls (USA); Rogers and Associates En- 
gineering Corp., Salt Lake City, UT (USA)). Oct 1988. 
Contract AC07-761D01570. 35p. (EGG-LLW--72T-Vol.4). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007182/JAW. 

As alternative facility designs are developed, it will be neces- 
sary to assess the features and long-term performance of said tech- 
nologies. A key to successful assessments of this type will depend, 
in part, on an accurate understanding of the engineered barriers 
used in construction, including material properties and design limi- 
tations. Towards these ends an investigation into the properties and 
behavior of two types of concrete was conducted. This report de- 
scribes the tests made and the results of this study, and briefly dis- 


cusses the implications of the measurements taken. 12 refs., 9 figs., 4 
tabs. 
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17091 (DOE/LLW—73T-Vol.2) Prototype license appli- 
cation safety analysis report: Earth-mounded concrete bunker: 
Volume 2, Appendices. (EG and G Idaho, Inc., Idaho Falls 
(USA); Ebasco Services, Inc., New York (USA)). Nov 
1988. Contract AC07-761D01570. 536p. NTIS, PC 20/MF 
A01 - OSTI. Order Number DE89007184/JAW. 

The objective of this Safety Analysis Report (SAR) is to 
present the design of a Below-Ground Vault (BGV) low-level 
waste (LLW) disposal facility and perform an evaluation of the dis- 
posal facility to demonstrate compliance with the performance ob- 
jectives and technical requirements. This SAR conforms to the 
guidance for a safety analysis report provided by the NRC. Volume 
2 contains Appendices A through G. 


17092 (DOE/NV/10322—35) Impact analysis on ESF 
design for Calico Hills penetration and exploratory drift and 
tuff main extension to limits of the repository block. Grenia, 
J.; Weyand, L. (Fenix and Scisson, Inc., Las Vegas, NV 
(USA)). 15 Nov 1988. Contract AC08-84NV 10322. 101p. 
NTIS, PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006930/JAW. 

The study covers the impacts on project costs, schedule, 
human resources and engineering designs caused by increases in site 
characterization activity consisting of penetration of the Calico 
Hills formation by ES-1 shaft with exploratory drifting to the 
Ghost Dance fault and/or drifting 10,000 feet southward from the 


MTL ESF test complex area to the end of the future repository 
block. 


17093 (DOE-RW—88.072) /sup 137/Cs sorption onto 
Fullers’ Earth (calcium montmorillonite) -the influence of sul- 
phate reducing bacteria. West, J.M.; Haigh, D.G.; Hooker, 
P.J.; Rowe, EJ. (British Geological Survey, Keyworth 
(UK). Fluid Processes Research Group). (Department of 
the Environment, London (UK)). Dec 1987. 7ip. (FLPU— 
87/4). NTIS (US Sales Only), PC A04/MF A0O1 - OSTI; 
INIS. Order Number DE88705621/JAW. 

The influences of Desulfovibrio desulfuricans on the sorption 
of /sup 137/Cs onto Fullers’ Earth (Calcium montmorillonite) has 
been studied using batch sorption methods. Results were expressed 
as distributions ratios (Rd) and as Freundlich and Dubinin-Radush- 
kevich isotherms. They show that microbes present naturally in the 
Fullers’ Earth did not influence sorption data, however the addition 
of microbes in the aqueous phase alters the sorption properties in a 
complex manner. 


17094 (DOE/RW—0223) Program change control proce- 
dure: Revision 1. (USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC). Feb 1989. 43p. H. 
Order Number T189007280/JAW. 

The Program Change Control Procedure is part of the 
Office of Civilian Radioactive Waste Management (OCRWM) Pro- 
gram Management System (PMS), as described in the PMS Manual. 
The Program Change Control Board (PCCB) may develop addi- 
tional procedures, as necessary, to supplement this procedure. The 
PMS Manual identifies ‘managing for quality” as a major goal in 
the management of OCRWM activities to achieve and maintain a 
high level of quality in all program activities. The procedures estab- 
lished in this document are intended to ensure that the program- 
level controlled documents are maintained and updated consistent 
with that goal. Documents subject to change control procedures 
are referred to as controlled documents. Controlled documents 
ensure that all program participants are working according to the 
same ground rules. Change control management ensures that all 
changes made to any controlled document issued by the program 
are assessed and approved by a process that adequately considers 
overall program impacts. ! 


17095 (DOE/WIPP—88-028) Long-range master plan for 
defense transuranic waste management. (Westinghouse Elec- 
tric Corp., Carlsbad, NM (USA). Waste Isolation Div.). 
Dec 1988. Contract AC04-86AL31950. 152p. NTIS, PC 
A08/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007450/JAW. 
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The Long Range Master Plan for the Defense Transuranic 
Waste Program (DTWP), or "Master Plan,” details current TRU 
waste management plans and serves as a framework for the DT WP. 
Not all final decisions concerning activities presented in the Master 
Plan have been made (e.g., land withdrawal legislation, the WIPP 
Compliance and Operational Plan and the TRUPACT Certificate 
of Compliance). It is the goal of the DTWP to end interim storage 
and achieve permanent disposal of TRU waste. To accomplish this 
goal, as much TRU waste as possible will be certified to meet the 
WIPP Acceptance Criteria (WAC). The certified waste will then 
be disposed of at WIPP. The small quantity of waste which is not 
practical to certify will be disposed of via aiternative methods that 
require DOE Headquarters approval and shall comply with the Na- 
tional Environmental Policy Act requirements and EPA/State Reg- 
ulations. The definition of TRU waste is "without regard to source 
or form, waste that is contaminated with alpha-emitting transuran- 
ium radionuclides with half-lives greater than 20 years and concen- 
trations greater than 100 nanocuries/gram (nCi/g) at the time of 
assay. Heads of Field Elements can determine that other alpha con- 
taminated wastes, peculiar to a specific site, must be managed as 
transuranic waste.” 


17096 (DP—1772) Operability testing of a prototype 
DWPF melter drain valve. Glascock, J. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Dec 1988. Contract AC09-76SR00001. 3lp. NTIS, 
PC A03/MF AOI - OSTI; 1; GPO Dep. Order Number 
DE89007682/JAW. 

The Defense Waste Processing Facility (DWPF) at the Sa- 
vannah River Plant will incorporate radioactive defense waste into 
borosilicate glass. This will be accomplished by mixing the waste 
with a glass- forming frit slurry in a joule-heated melter. The 
melter will be equipped with a drain valve, which will be used to 
drain glass through the bottom of the melter at the end of its useful 
life or in the even of process upset where vacuum-pouring cannot 
be accomplished. As part of the operability test program for proto- 
typic DWPF equipment, a full-scale prototype of the DWPF 
melter drain valve was fabricated and installed in a test stand at the 
Savannah River Laboratory. The drain valve test program consist- 
ed of a series of temperature profile studies followed by five experi- 
mental draining campaigns. The test results proved the mechanical 
functionality of the drain valve and provided data which were used 
to establish operating parameters for the DWPF drain valve. 7 
refs., 23 figs., 12 tabs. 


17097 (EGG-M—88170) Dry consolidation of spent fuel 
rods at the Idaho National Engineering Laboratory. Hill, 
R.C.; Mullen, C.K.; Griebenow, B.L.; Feldman, E.M.; 
Lynch, R.J. (EG and G Idaho, Inc., Idaho Falls (USA)). 
May 1988. Contract AC07-761D01570. ilp. (CONF- 
880601—51). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89005176/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

A spent fuel rod consolidation project is described in which 
48 Westinghouse PWR 15 {times} 15 spent fuel assemblies were 
consolidated into 24 canisters with outside dimensions the same as 
the fuel assemblies. The Department of Energy project was per- 
formed in a hot cell facility at the Idaho National Engineering Lab- 
oratory. The fuel assemblies that were consolidated, the equipment 
that was developed for the project, and the most significant obser- 
vations and lessons learned are described. The radiological charac- 
terizations of the process and of the debris and fuel assembly com- 
ponents are provided. Recommendations applicable to future dry 
consolidation activities are presented. 8 figs. 


17098 (ENEA-RT-COMB—88-02) The ULISSE project 
for the treatment of radioactive wastes of the ENEA (Italy) 
Nuclear Fuel Cycle Department (EUREX/Vitrification). 
Broglia, M. (ENEA, Casaccia (Italy). Dipt. Ciclo del Com- 
bustibile). Sep 1988. 8lp. (In Italian). NTIS (US Sales 
ee PC AOS5/MF AOl. Order Number DE88756793/ 

High-level liquid wastes produced, since 1970 up to today, 
by the Nuclear Fuel Cycle Department of ENEA (Italy), are char- 
acterized by a very high aluminum content which seriously limits 
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the option of vitrification. A simple chemical process (EUREX) for 
the separation of the radioactive fraction from the aluminium ni- 
trate solution before vitrification, was proposed to reduce, by a 
factor 10, the finally obtainable glass-waste volume (the ULISSE 
Project). This comparative study of the ULISSE high-level wastes 
and detailed compositions of preferred products from various inter- 
national laboratories supplies a good initial basis for the definition 
of glass matrix design for waste immobilization and a feed-back 
control of project parameters. 


17099 (ES/ESH—5/V2) Hazardous Waste Development, 
Demonstration, and Disposal (HAZWDDD) program plan: 
Executive summary. McGinnis, C.P.; Eisenhower, B.M.; 
Reeves, M.E.; DePaoli, S.M.; Stinton, L.H.; Harrington, 
E.H. (Oak Ridge National Lab., TN (USA)). Feb 1989. 
Contract AC05-840R21400. 16p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89007902/JAW. 

The Hazardous Waste Development, Demonstration, and 
Disposal (HAZWDDD) Program Plan provides a strategy for man- 
agement of hazardous and mixed wastes generated by the five De- 
partment of Energy (DOE) installations managed by Martin Mariet- 
ta Energy Systems, Inc. (Energy Systems). This integrated corpo- 
rate plan is based on the individual installation plans, which identify 
waste streams, facility capabilities, problem wastes, future needs, 
and funding needs. Using this information, the corporate plan iden- 
tifies common concerns and technology/facility needs over the next 
10 years. The overall objective of this corporate plan is to ensure 
that treatment, storage, and disposal (TSD) needs for all hazardous 
and mixed wastes generated by Energy Systems installations have 
been identified and planned for. Specific objectives of the program 
plan are to (1) identify all hazardous and mixed waste streams; (2) 
identify hazardous and mixed waste TSD requirements; (3) identify 
any unresolved technical issues preventing implementation of the 
strategy; (4) develop schedules for studies, demonstrations, and fa- 
cilities to resolve the issues; and (5) define the interfaces with the 
Low-Level Waste Disposal Development and Demonstration 
(LLWDDD) Program. 10 refs., 7 figs. 


17100 (EUR—11629) Uranium series disequilibrium 
measurements at Mol (Belgium) and Whiteshell (Canada). 
Ivanovich, M.; Wilkins, M.A. (UKAEA Harwell Lab. Nu- 
clear Physics Div.). (Commission of the European Commu- 
nities, Luxembourg). 1988. 23p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88757003/JAW. 

Measurements of uranium series disequilibrium in ground- 
waters derived from sand layers above and below the Boom clay 
formation in North-East Belgium are analysed in terms of uranium, 
thorium and radium isotopic geochemistries, water types, and their 
mixing in the regional groundwater systems. In a second parallel 
study, the /sup 228/Ra//sup 226/Ra activity ratios were measured 
in large groundwater samples from the Underground Research 
Laboratory at Pinawa, Canada. 


17101 (INIS-mf—11352, pp 69-75) Effect of radioactive 
waste depositories on hydrosphere. Dlouhy, Z. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez (Czechoslovakia)). 25 Sep 
1987. (In Czech). NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

Safety criteria are discussed for the selection of a locality for 
regional depositories of radioactive wastes from nuclear power 
plants in Czechoslovakia. The design is described and an analysis 
made of the radioactive safety for depositories in the Dukovany 
and Mochovee localities. Analyses show that depositories provided 
with the proposed system of protective barriers are sufficiently safe, 
namely as concerns the contamination of the hydrosphere. (B.S.). 2 
tabs., 3 refs. 


17102 (INIS-mf—11352, pp 38-44) Water management 
aspects of waste waters from radioisotope establishments. Ru- 
zicka, J. (Ustredi Statni Vodohospodarske Inspekce, Prague 
(Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 
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From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The technological, technical and legal problems are dis- 
cussed of waste waters discharged from radioisotope workplaces, 
proceeding from data obtained in investigations carried out by the 
State Water Management Inspection. The problems are assessed 
with regard to established limits, standards and other regulations. 
The main causes of the detected shortcomings are analyzed. (B.S.). 
8 refs. 


17103 (K/HS—93-Rey.2) ORGDP long-range environ- 
mental and waste management plan: Revision 2. Haymore, 
J.L. (ed.). (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
Jun 1988. Contract AC05-840T21400. 319p. NTIS, PC 
Al4/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
T189007257/JAW. 

The primary purpose of this report is to provide a thorough 
and systematic planning document to reflect the continuing process 
of site assessment, strategy development, and planning for the cur- 
rent and long-term control of environmental issues, waste manage- 
ment practices, and remedial action requirements. The document 
also provides an estimate of the resources required to implement 
the current plan. This document is not intended to be a budget doc- 
ument; however, it is intended to provide guidance to both Martin 
Marietta Energy Systems, Inc., (Energy Systems) and Department 
of Energy (DOE) management as to the near order of magnitude of 
the resources (primarily funding requirements) and the time frame 
required to execute the strategy in the present revision of the plan. 
As with any document of this nature, the near-term (one to three 
years) part of the plan is a realistic assessment of the current pro- 
gram and ongoing capital projects and reflects the efforts perceived 
to be necessary to comply with all current state and federal regula- 
tions and DOE orders. It also should be in generally good agree- 
ment with current budget (funding) requests and obligations for 
these immediate years. Beyond the immediate time frame the docu- 
ment reflects the strategy and the project and funding estimates as a 
snapshot at the time of publication. 


17104 (KAERI/RR—609/87) Study on the structural be- 
havior of rock caverns for underground radioactive waste re- 
pository (I). Kim, Jhin Wung; Seo, Jeong Moon; Choun, 
Young Sun; Kim, Dae Hong; Choi, In Gil; Choi, Kyu Sub. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 159p. (In Korean). 
NTIS (US Sales Only), PC A08/MF AOl1 - OSTI; INIS. 
Order Number DE88705872/JAW. 

The study is performed mainly on the static behavior of rock 
caverns for underground radioactive waste repository and interim 
spent fuel storage. Several types of repositories which are being 
studied or constructed in foreign countries are introduced. Design 
considerations and typical engineering properties of rock and rock 
mass are reviewed. The behavior of rocks and discontinuities under 
static loading and the failure mode of rock cavity under earthquake 
are reviewed. Some important factors which influence the behavior 
of rock caverns are summarized. State-of-the-arts on analysis 
method are reviewed. Linear elastic and nonlinear analyses are per- 
formed for typical rock caverns by finite element method. 


17105 (KAERI/RR—611/87) Study on the geomechani- 
cal properties of the rock mass for radioactive waste disposal 
(I). Kang, Byoung Moo; Ree, Chan Goo; Hwang, Shin I]; 
Bae, Dae Seok; Lee, Young Yup; Chang, Chun Joong; Lee, 
Jong Uk; Kim, Kyoung Soo; Kee, Jeong Seock. (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1987. 187p. (In Korean). NTIS 
(US Sales Only), PC A09/MF AOl1 - OSTI; INIS. Order 
Number DE88705873/JAW. 

Crystalline rocks which are widespread in the southern part 
of Korean Peninsula may be selected as a potential geologic forma- 
tion for the underground disposal of radioactive wastes. The result 
of first year’s study provides the preliminary system for the descrip- 
tion and evaluation of the rock mass properties. The correlation of 
intact rock properties with rock mass is currently being studied. 
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17106 (KAERI/RR—613/87) Environmental _ isotope- 
aided studies on water resources in the region of Cheju (IV). 
Ahn, Jong Sung; Kim, Jong Hoon; Yun, Si Tae; Jeong, 
Chan Ho; Kim, Kae Nam. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 8lp. (In Korean). NTIS (US Sales 
Only), PC AOS5/MF AOl1 - OSTI; INIS. Order Number 
DE88705875/JAW. 

In order to provide effective countermeasure for the ground- 
water protection from sea water contamination, isotope-aided tech- 
nique and chemical analysis are applied for the measurement of 
concerned parameters in the areas if Aewol, Halrim, and outskirts 
of Cheju city to ascertain whether existing boreholes and springs 
are affected by sea water intrusion. Seasonal changes in the con- 
tents of environmental isotopes(H-2, H-3, O-18) in the water sam- 
ples were observed. Considering that the amount of environmental 
isotopes in the groundwater was diluted by rainfall in summer to a 
great extent, the aquifer seemed to be small and the mixing process 
might occur rapidly. In most of groundwater and spring water sam- 
ples from the western part of Cheju area the ratio of Cl to HCO/ 
sub 3/ was shewn to be less than 1.0, however, that of the spring 
water sample (A4) of Aewol was higher than 1.0. The level of 0-18 
of the sample A4 was close to that of the spring water and ground- 
water samples from the eastern part of Cheju area which are con- 
taminated by the sea water. 


17107 (KAERI/RR—646/87) Study and design of liquid 
waste treatment system for KMRR. Kim, Joon Hyung; Lee, 
Kune Woo; Ahn, Byung Gil; Lee, Byung Jik; Chung, 
Gyoung Hwan; Kim, Yong Sung; Cho, Man Soon. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1987. 84p. (In Korean). NTIS 
(US Sales Only), PC AO5/MF AOl1 - OSTI; INIS. Order 
Number DE88705897/JAW. 

Conceptual design program of radwaste treatment system for 
KMRR was carried out. It is desired that these wastes are treated 
in RWTF(Radioactive Waste Treatment Facility) which was con- 
structed and has been operated in KAERI, because KMRR is not 
furnished with radwaste treatment system for processing wastes to 
be generated. Thus, the following factors were taken into consider- 
ation: (I) examination of KMRR radwastes treatment methodology 
by RWTF, and (II) technical evaluation to choose suitable treat- 
ment processes in RWFT. Included were classifications according 
to the characteristics of wastes as well as the estimation of waste 
quantities expected yearly in order to treat them in safe manner. 
Design of KMRR radwaste treatment system was devided into four 
categories; Collection of radwaste in KMRR site, Transportation of 
radwaste from KMRR to RWTF site, and treatment of radwaste in 
RWFT. Technologies related to each category are examined, and 
technical data to be required in the design and detailed treatment 
methologies are proposed. This report is provided with the basis 
for the management of KMRR radwaste as well as the design of 
this treatment system by presenting a preliminary operating proce- 
dure for this system. 


17108 (KAERI/RR—677/87) Study on the system analy- 
sis for the radioactive waste management. Park, Hun Hwee; 
Hahn, Pil Soo; Hwang, Tae Won; Cho, Kwang Hun; Kim, 
Sung Hag; Chung, Eui Young; Cho, Won Jin; Ha, Tae Uk; 
Yang, Ho Yon; Sung, Suk Jong and others. (Korea Ad- 
vanced Energy Research Inst, Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1988. 123p. (In Korean). NTIS 
(US Sales Only), PC A06/MF AOl1 - OSTI; INIS. Order 
Number DE88705907/JAW. 

The radioactive waste treatment processes were classified 
into two processes in this study; solidification and volume reduc- 
tion. Although the incineration needs larger initial investment than 
compaction, the former gives higher volume reduction ratio and 
consequently better long-term radioactive waste management from 
the economical standpoint including transportation and disposal. 
Therefore, the results from the present study suggest that the incin- 
eration is preferable to the compaction as a volume reduction meth- 
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ology. Among the solidification processes as the final stage of the 
treatment system, the cemetation is most widely applied these days. 
However bituminization and fixation into polymer which have simi- 
liar characteristics have been suggested as possible alternatives to 
overcome some disadvantages of the cementation such as low 
volume reduction ratio, etc. The comparison of the two alternatives 
shows that the fixation into polymer is more favorable option on 
the viewpoint of safety and economical aspect if the complete 
drying of waste is attainable. On the other hand, the bituminization 
seems to be more resonable as for the solidification because the 
drying of concentrates has some unsolved technical issues at 
present. 


17109 (KAERI/RR—679/87) Development of radwaste 
disposal technology (I). Park, Hun Hwee; Han, Kyung Won; 
Han, Pil Soo; Lee, Han Soo; Cho, Won Jin; Lee, Jae Owan; 
Park, Chung Kyun; Lee, Myun Ju; Choi, Heui Joo; Lee, 
Youn Myoung. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Feb 1988. 
79p. (In Korean). NTIS (US Sales Only), PC A05/MF AOl1 
- OSTI; INIS. Order Number DE88705908/JAW. 

This study aims at technology development for the evalua- 
tion of disposal system and application of technical criteria to the 
disposal implementation. To meet these objectives, the following 
four sub-items were investigated; 1) evaluation on the disposal alter- 
natives for the low- and intermediate- level radwaste 2) develop- 
ment of preliminary safety analysis methodology for the selection 
of candidate sites 3)establishment of technical guidelines for the 
low- and intermediate- level radwaste disposal 4) characterization 
on the radionuclides sorption properties of geological barrier 
through batch and column experimentals. For the disposal alterna- 
tives, evaluation has been made in the aspects of safety, socio-eco- 
nomics, and economics based on specific characteristics of disposal 
environment in this country. Final evaluation has been done with 
analytic hierarchy process technique which enables each item to be 
evaluated by numerical value. Concerning preliminary safety analy- 
sis methodology, a sensitivity analysis and code verification has 
been carried out with the code SADROL established in ‘86. With 
the technical criteria, basis concepts have been reviewed on site se- 
lection, disposal repository design and on radwaste acceptance. As 
for the retardation characteristics, reveral geological media from 
representative domestic sites and backfill materials were selected. 
With this, sorption characteristics for the Cs-137 has been deter- 
mined with batch and column experiments in relation to particle 
size, concentration, pH and contacting time. 


17110 (KAERI/RR—680/87) Study on the acceptance 
criteria of radioactive waste form. Park, Hun Hwee; Han, 
Kyung Won; Lee, Myun Ju. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Mar 1988. 150p. (In Korean). NTIS (US Sales 
Only), PC AO7/MF AOI - OSTI; INIS. Order Number 
DE88705909/JAW. 

It is essential to accept well solidified and packaged waste 
forms for the safety during the operational and post operational 
phase in the repository, and for this, waste the acceptance criterion 
is necessary for the distinction of the well solidified and packaged 
waste form. The objective of this report is to provide the prelimi- 
nary acceptance criteria to help the later establishment of final ac- 
ceptance criteria. The following factors were considered for estab- 
lishing the preliminary waste acceptance criteria. 1) Matrix and 
waste form characteristics 2) the type of repository and its charac- 
teristics 3) establishment procedure of acceptance criteria and its 
technical background rrom this study, a qualitative preliminary cri- 
terion including the radionuclide contents, surface dose, surface 
contamination and so on was established. 
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17111 (KAERI/RR—681/87) Evaluation on the disposal 
alternatives for low- and intermediate- level radwaste (ID. 
Park, Hun Hwee; Han, Kyung Won; Hahn, Pil Soo; Lee, 
Han Soo; Cho, Won Jin; Lee, Jae Dwan; Park, Chung 
Kyun; Lee, Myung Joo; Choi, Heui Joo; Lee, Youn 
Myoung. (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). Feb 1988. 169p. (In 
Korean). NTIS (US Sales Only), PC A08/MF AOI - OSTI; 
INIS. Order Number DE88705910/JAW. 

An evaluation on the radioactive waste disposal alternatives 
for the low-and intermediate level wastes being produced from nu- 
clear power generation and radioisotope application was carried 
out in view of the radiological safety, socio-political aspects and re- 
pository construction economics. Three types of possible alterna- 
tives-sample shallow land disposal method, engineered shallow land 
disposal method and engineered rock cavern disposal method are 
investigated. The safety assessment consists of radiological dose cal- 
culation and nonradiological impacts which is expressed as total 
number of injuries and fatalities during construction, operation and 
transportation. The sociopolitical assessment is done in terms of site 
conditions including easiness for land acquisition, technical feasibili- 
ty and public acceptance. The economic assessment is performed 
by cost comparison regarding land acquisition, construction, oper- 
ation and closure for each alternatives. The evaluation shows that 
engineered rock cavern disposal method has remarkable favour in 
safety than others. And also an integrated evaluation using AHP re- 
sults the engineered rock cavern disposal method as the most favor- 
able option. 


17112 (KAERI/RR—682/87) Study on the design con- 
cept of radioactive waste repository (V). Park, Hun Hwee; 
Han, Kyung Won; Cho, Won Jin. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Mar 1988. 127p. (In Korean). NTIS (US Sales 
Only), PC AO7/MF AO1 - OSTI; INIS. Order Number 
DE88705911/JAW. 

The design objectives and the major design considerations of 
radwaste repository are described and the major systems which 
comparise the repository and their functions are reviewed. The 
major systems can be classified into three groups. the surface facili- 
ties, the access tunnels, and the subsurface facilities, and these sys- 
tems consist of many subsystems and components. Through this 
study, the systems and subsystems that comprise the repository are 
understood, and their functions are analyzed. The lay out of sys- 
tems in the repository can be varied as the characteristics of dispos- 
al site, and should be determined to perform the disposal of rad- 
waste in the most efficient manner considering the operating proce- 
dures of repository. In this study, the general considerations for the 
determination of the lay out of the surface facilities, the access 
tunnnels, and the subsurface facilities are reviewed, and qualitative 
advantages and disadvantages of the various options for numbers of 
types of access tunnels, and lay outs of subsurface facilities are eval- 
uated. Finally, the major operation objectives and operation proce- 
dures for the radwaste disposal are presented. 


17113 (KAERI/RR—683/87) Retardation characteristics 
of radionuclides in geologic media through batch and packed 
column experiments. Park, Hun Hwee; Han, Kyung Won; 
Han, Pil Soo; Lee, Jae Owan; Park, Chung Kyun; Yang, Ho 
Yeon. (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). Mar 1988. 124p. (In 
Korean). NTIS (US Sales Only), PC A06/MF AO! - OSTI; 
INIS. Order Number DE88705912/JAW. 

Batch and packed column experiments are performed to in- 
vestigate the retardation characteristics of radionuclide,i.e, Cs-137 
in geologic media. In batch experiment, the effects of important pa- 
rameters on the sorption of radionuclide in geologic media, such as 
nuclide concentration, pH, and particle size are examined. The Kd 
value obtained from breakthrough curve was compared with that 
from the batch sorption experiment to investigate the applicability 
of the Kd value from batch experiment to prediction of radionu- 
clide migration in dynamic flow through porous media. The pro- 
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posed model of radionuclide migration in porous media is also veri- 
fied using the experimental results. 


17114 (KAERI/RR—686/87) Study on the migration of 
radionuclide through geological media. Park, Hun Hwee; 
Han, Kyung Won; Han, Pil Soo; Cho, Won Jin; Lee, Jae 
Owan; Park, Chung Kyun; Choi, Heui Joo; Lee, Youn 
Myoung; Yang, Ho Yeon. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). May 1987. 152p. (In Korean). NTIS (US Sales 
Only), PC AO8/MF AOl1 - OSTI; INIS. Order Number 
DE88705913/JAW. 

In Korea, Two disposal alternatives such as shallow iand 
burial and rock cavern disposal of low- and intermediate- level 
waste are most applaudable options currently receiving attention. 
For each disposal method, Safety assessment is necessary to esti- 
mate the performance of a disposal system and to predict probable 
radiological consequences. In the present study, rock cavern dispos- 
al method is proposed as a most favorable alternative in view of 
Korean situation. 


17115 (KAERI/RR—690/87) Study on optimization for 
reconstruction of radwaste solidification facility of Kori unit 
1. Park, Hun Hwee; Lee, Kang Moo; Jung, Ki Jung; Jung, 
In Ha; Yoo, Jeong Woo; Lee, Jong Youl; Cho, Kwang 
Hun; Kim, Sung Hwan; Bae, Sang Min. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Mar 1988. 153p. (In Korean). NTIS (US Sales 
Only), PC AO8/MF AOl1 - OSTI; INIS. Order Number 
DE88705914/JAW. 

The object of this study is to reconstruct radwaste solidifica- 
tion facility of Kori Unit 1, so that compatible solid waste forms 
with disposal criteria are produced through homogeneous mixing 
on solidification, working area is prevented from contamination and 
radiation exposure to operator can be minimized. Through this 
study, the design technology of solidification facility can be estab- 
lished. To perform this study efficiently, the study was carried out 
in two steps as follows. (1) An optimum system was adopted 
through the analysis of situation of solidification facility at Kori 
Unit 1. (2) The basic design of the system incorporating the deci- 
sion of specifications and the calculation of system was performed. 
In this study, In-Drum Mixing process with cement was adopted 
and calculated. Also, the equipments handling radwaste were 
shielded and shielding calculation was performed. This report is ex- 
pected to make practical application of the reconstruction of solidi- 
fication Facility of Kori Unit 1 


17116 (KAERI/RR—700/86) Study on cement solidifica- 
tion of borate waste (1). Park, Hun Hwee; Kim, Joon 
Hyung; Kim, Hwan Young; Jung, Kyung Hwan; Ahn, 
Byung Gil; Kim, Jeong Guk. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). May 1987. 70p. (In Korean). NTIS (US Sales 
Only), PC A04/MF AOl1 - OSTI; INIS. Order Number 
DE88705917/JAW. 

The liquid radwaste containing boric acid generated from 
power plant of pressurized water reactor is generally evaporated 
and then solidified. As the boric acid strongly inhibits the hydration 
of cement, it is very important to set up the appropriate operating 
conditions during cementation. This project seeks to the operating 
conditions to produce proper integrated waste forms, and the leach- 
ing behaviors of radioisotopes in a waste form within fixed operat- 
ing limits. In order to find out the operating conditions for integrat- 
ed waste forms with low leachability, high volume reduction ratio, 
no generation of free standing water and good workability, we 
made specimens with changing the mixing ratio of simulated borate 
waste(pH 9, boric acid 12 wt%), cement and slaked lime. Accord- 
ing to the experiments above we could get three-phase diagrams. 
Workability, generation of free standing water, compressive 
strength and water resistance were observed and a three-phase dia- 
gram for the appropriate operating limits was drawn from the re- 
sults. The leachability was tested to see the leaching behavior. And 
the results include the cumulative and instantaneous leach ratios, 
and leach ratios and leach rates of Cs-137, Co-60. 
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17117 (KAERI/RR—701/87) Study on cement solidifica- 
tion of borate waste (2). Park, Hun Hwee; Kim, Joon 
Hyung; Kim, Hwan Young; Kang, Mun Ja; Cho, Young 
Hwan; Kim, Jeong Guk. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Apr 1988. 90p. (In Korean). NTIS (US Sales 
Only), PC AOS/MF AO1 - OSTI; INIS. Order Number 
DE88705918/JAW. 

The liquid radwastes containing boric acid should be con- 
centrated as much as possible to promise the highest volume reduc- 
tion since volume reduction is very important factor for minimizing 
disposal cost. Looking for the conditions to produce a sound solidi- 
fied waste form of concentrated waste and characterizing the prop- 
erty of it shall be included in this study. With varying the mixing 
ratio of solution (boric acid concentration is 24wt%, pH is adjusted 
to 9), cement and slaked lime, the range of good workability and 
no free standing water could be found. The three phase diagrams 
based on compressive strength were drawn with indicating volume 
reduction ratio. Area of free standing water after 2 weeks was 
wide, and free standing monolith was possible with large quantity 
of solution or slaked lime. Increase in the quantity of the slaked 
lime made high volume reduction but waste forms became having 
low compressive strength because the unhydrated water was still 
existing in the fine porous structure of it. Compressive strength 
trended to decrease with increasing quantity of solution, and there 
was no effect by the quantity of slaked lime. The range of volume 
reduction ratio of waste form was 0.5 to 0.8. Water resistence and 
density of them didn’t have any problem. Therefore, the proper so- 
lidification conditions with high compressive strength (above 
15MPa) and above 0.60 volume reduction ratios were suggested. In 
this formulation, the appropriate quantity of borate solution was 32- 
41 wt%. In this results, twice of volume reduction was obtained by 
increasing the waste concentration from l2wt% to 24wt% of 
borate solution with good properties of waste forms. 


17118 (KAERI/RR—702/87) Development of radwaste 
in cineration technology (1). Construction of experimental in- 
cineration process and development of SiC filter materials. 
Park, Hun Hwee; Kim, Joon Hyung; Seo, Yong Chil; Kim, 
In Tae; Ahn, Byung Gil; Yang, Hee Chul; Won, Dong 
Yeon; Lee, Jae Chun; Kim, Chan Joong. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Apr 1988. 328p. (In Korean). NTIS (US Sales 
Only), PC A1S/MF AOl1 - OSTI; INIS. Order Number 
DE88705919/JAW. 

In order to establish a schedule to develope the incineration 
technology with feasibility, we summarized the recently published 
reports of the state of the arts and feasibility studies on it. After 
comparison study between incineration and compaction, we sug- 
gested that the combustible wastes should be incinerated and the in- 
combustible wastes should be compacted by a supercompactor. The 
status of utilization of incineration for industrial and municipal 
wastes in Korea was surveyed and the applicability of these tech- 
niques to incineration of radwastes were evaluated and resulted to 
be good. Finally, a long-term plan to utilize the incineration tech- 
nology up to the commercialization was established on the basis of 
the above data and feasibility. An experimental incineration process 
with a capacity of 5 kg plastic wastes per hour was designed by the 
research team and constructed by several machinery industries of 
the country to study the incineration characteristics and test the 
performance of each filter unit in the off-gas system. This process 
consists of waste pretreatment system, incinerator, off-gas treatment 
system, and measurement and control system. This process was 
constructed and performed test-operation with feeding some shred- 
ded wastes. The actual experiments will be done in 1988. Under the 
final goal of developing a SiC filter tube which could be used in 
the incineration process, a SiC sample with a proper binder was 
fabricated. The attempts to fabricate a bigger tube and to find out 
the best fabricating condition will be continued. 
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17119 (ORNL/TM—10216) Assessment of remote main- 
tenance technologies and their potential application in the 
Federal Waste Management System [FWMS]. Kring, C.T.; 
Meacham, S.A.; Peishel, F.L. (Oak Ridge National Lab., 
TN (USA)). Oct 1988. Contract AC05-840R21400. 9p. 
NTIS, PC AOS5/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007906/JAW. 

The 40 plus years of remote operating experience in nuclear 
facilities are summarized, with emphasis on the evolution and capa- 
bilities of the remote systems. Current commercially available sys- 
tems and major development activities are described. The advanced 
servomanipulator is described, which represents new remote tech- 
nology that has been developed for the Department of Energy-Nu- 
clear Energy and that can significantly improve remote operations 
by extending the range of admissible remote tasks and increasing 
remote work efficiency. Also based upon past ORNL experience 
with remote facilities for reprocessing fuel, the guidelines and con- 
cepts that are utilized in the design, fabrication, and remote oper- 
ation of mechanical process equipment and facilities are outlined. 
The currently available remote handling systems that can be ap- 
plied, in various combinations, to large-volume in-cell operations 
are described, and requirements for waste storage facilities are re- 
viewed. A basic trade-off analysis of these remote systems consider- 
ing waste plant requirements is given. Justification is given for se- 
lecting the overhead crane/servomanipulator-based maintenance 
concept as the option most desirable for future waste processing 
plant in-cell maintenance. The Robotics/Remote Handling work- 
shop that was implemented by the Office of Storage and Transpor- 
tation System during the period that this assessment was being per- 
formed, helped focus the remaining time allocated to this effort on 
the future implementation of an overall program plan using a total 
systems approach. The concluding recommendation of this assess- 
ment is that this Robotics/Remote Handling program plan be de- 
veloped and implemented as soon as possible. 43 refs., 17 figs., 9 
tabs. 


17120 (ORNL/TM—10404) Identification and evaluation 
of radionuclide generation/depletion codes for potential use 
by the Department of Energy’s Office of Civilian Radioactive 
Waste Management. Kelmers, A.D.; Shappert, L.B.; Roddy, 
J.W.; Hermann, O.W.; Parks, C.V. (Oak Ridge National 
Lab., TN (USA)). Feb 1989. Contract AC05-840R21400. 
66p. NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007885/JAW. 

Design, licensing, and operating activities involved with the 
transportation, storage, and geologic disposal of high-level radioac- 
tive wastes involve calculation of w.ste nuclide content and char- 
acteristics at various time out-of-reactor. Gamma and neutron fields 
must be known to meet transportation and radiation protection reg- 
ulations of the Department of Transportation (DOT) and the Nu- 
clear Regulatory Commission (NRC). Radioactive decay heat must 
also be known to demonstrate compliance with other DOT and 
NRC regulations involving transportation, storage, and geologic 
disposal operations. NRC licensing of a mined geologic reposi- 
tory---to be constructed and operated by the Department of Energy 
(DOE)---will require nuclide inventory data over a 10,000-year time 
period in order to show expected compliance with NRC repository 
engineered facility radionuclide release rules and Environmental 
Protection Agency (EPA) repository 10,000-year cumulative radio- 
nuclide environmenial standards. 58 refs., 3 figs., 7 tabs. 


17121 (ORNL/TM—10721) Behavior of technetium in 
soil: Sorption-desorption processes. Henrot, J.; Garten, C.T. 
Jr.; Blaylock, B.G. (Oak Ridge National Lab., TN (USA)). 
Jan 1989. Contract AC05-840R21400. 116p. NTIS, PC 
A06/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007889/JAW. 

The objectives of the first part of this thesis are to determine 
if soil bacteria affect TcO,/sup {minus}/, and if so, by which 
mechanism. Bioaccumulation of Tc and chemicai modification of 
TcO./sup {minus}/ were studied in mixed cultures of aerobic and 
anaerobic soil bacteria, and in pure culture of sulfate-reducing bac- 
teria. Bacteria were grown in liquid media and Tc association with 
organics was determined by gel permeation chromatography. 
Mixed aerobic bacteria had no apparent effect on TcO,/sup 
{minus}/. Mixed anaerobic bacteria reduced TcO,/sup {minus}/, 
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enabling its association with the organics of the growth medium. 
The second part of the thesis has for objectives to (1) provide data 
on the kinetics and the extent of Tc sorption and desorption under 
conditions realistic for the field; (2) determine the importance of 
microbial activity, soil water content, Tc concentration, and organ- 
ic matter on Tc sorption; and (3) describe the behavior of Tc under 
fluctuating water tension. Technetium sorption was studied in 2 
contrasting horizons of an Ultisol: Ap horizon (2.73% organic 
matter, high-microbial activity) and Bt horizon (0.51% organic 
matter, low microbial activity). Fresh samples of the 2 horizons 
were incubated in the laboratory under various soil water contents 
and Tc concentrations. At time intervals, soil water was collected 
from the samples by centrifugation and sorption was calculated 
from the change of Tc concentration in the soil water. Microbial 
activity was reduced by gamma-irradiation of the soil. 


17122 (ORNL/TM—10813) Sampling and analysis of 
SWSA 6 trench leachates and groundwaters. Solomon, D.K.; 
Haese, R.C.; Dinsmore, T.V.; Kelmers, A.D. (Oak Ridge 
National Lab., TN (USA)). Dec 1988. Contract ACO0S5- 
84OR21400. 88p. NTIS, PC A05/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007916/JAW. 

This report summarizes the results of groundwater and 
trench leachate sampling and analysis activities conducted during 
FY 1986 and FY 1987 in Solid Waste Storage Area (SWSA) 6, a 
low-level radioactive waste disposal site at Oak Ridge National 
Laboratory. This work was carried out to obtain concentration data 
for radionuclides, Environmental Protection Agency (EPA) priori- 
ty pollutant and Superfund site organic compounds, hazardous inor- 
ganic metals, and other chemicals as well as water quality data that 
would be applicable to the development of contaminant source 
terms for use in modeling future site performance and in evaluating 
remedial action and site closure options. An experimental water 
sampling and analysis approach was undertaken because the avail- 
able contaminant inventory information for the site was inadequate 
for source-term modeling needs. SWSA 6 has operated as a low- 
level waste site since 1968. A variety of radioactive wastes, both 
with and without containerization, has been emplaced by shallow- 
landfill techniques via disposal in trenches and auger holes. Field 
analyses of both trench leachate and groundwater samples showed 
values typical of shallow groundwaters in eastern Tennessee for 
temperature, acidity, dissolved oxygen, redox potential, conductivi- 
ty, and alkalinity. Chemical analyses of major cations and anions 
were also typical of groundwaters; major ions were calcium, mag- 
nesium, sodium, bicarbonate, sulfate, and chloride. 22 refs., 10 figs., 
11 tabs. 


17123 (ORNL/TM—10887) Geology of the west Bear 
Creek site. Lee, R.R.; Ketelle, R.LH. (Oak Ridge National 
Lab., TN (USA)). Jan 1989. Contract AC05-840R21400. 
80p. NTIS, PC A05/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007892/JAW. 

A geological study was conducted at the Department of 
Energy’s proposed "tumulus” low-level waste disposal site in west 
Bear Creek Valley on the Oak Ridge Reservation. The objective of 
the study was to describe the geologic characteristics of the site 
and to provide a foundation for concurrent geohydrologic studies. 
Methods for study included examination of existing rock core, ac- 
quisition of additional core, geophysical logging, study of sparse 
natural rock exposures, examination of weathered surficial bedrock, 
and acquisition of bedrock fracture orientation data. For construc- 
tion of geologic cross sections and a geologic map, key subsurface 
data were projected to the surface using a typical bedrock attitude. 
The surface locations of these data were refined by examination of 
weathered bedrock. Consistent with the regional geologic setting 
and previous studies elsewhere in Bear Creek Valley, results of this 
study indicate that the site is underlain by generally uniform dip- 
ping strata of the Cambrian Conasauga Group. Detailed examina- 
tion of the lithologic features of a portion of the Conasauga at the 
site indicates that direct application of regional stratigraphic no- 
menclature requires minor modification. Analysis of intermediate- 
scale (meter-scale) structural features leads to the development of 
two conceptual models. 17 refs., 11 figs. 
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17124 (ORNL/TM—10936) Precipitation and streamflow 
in the vicinity of West Chestnut Ridge near Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee (October 1985-- 
March 1988). Clapp, R.B.; Frederick, B.J. (Oak Ridge Na- 
tional Lab., TN (USA)). Jan 1989. Contract AC05- 
840R21400. 71p. NTIS, PC A04/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007887/JAW. 

The West Chestnut Ridge area is under consideration for de- 
velopment of a new waste disposal facility for either solid waste or 
low-level radioactive waste. As part of the site characterization, 
this report contains hydrologic data collected over a 2 1/2-year 
period (October 1985 through March 1988). The most significant 
event in the hydrologic record was the continuation of the drought 
conditions that began after the heavy rains of May 1984. Relative 
to normal annual rainfall, the precipitation deficit for water year 
1986 was 18.08 in. (461.77 mm), and the deficit for 1987 was 7.92 
in. (201.10 mm). For the first six months of water year 1988 the 
deficit was 11.72 in. (297.77 in.). For the period of record, daily av- 
erage streamflow is reported for five gaging stations. Eighty-four 
percent of the daily values are considered good, which means 
within 10% of the true value. Only 0.3% (or 15 station days) are 
not within 15%, and these data were associated with incidences in 
which flume capacity was exceeded or with erratic flow behavior. 
The ratio of runoff per unit watershed area to precipitation is re- 
ported for the basins above each gaging station. 4 refs., 1 fig., 48 
tabs. 


17125 (ORNL/TM—10944) Geochemical controls on 
shale groundwaters: Results of reaction path modeling. Von 
Damm, K.L.; VandenBrook, A.J. (Oak Ridge National 
Lab., TN (USA)). Mar 1989. Contract AC05-840R21400. 
84p. NTIS, PC A05/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007886/JAW. 

The EQ3NR/EQ6 geochemical modeling code was used to 
simulate the reaction of several shale mineralogies with different 
groundwater compositions in order to elucidate changes that may 
occur in both the groundwater compositions, and rock mineralogies 
and compositions under conditions which may be encountered in a 
high-level radioactive waste repository. Shales with primarily illitic 
or smectitic compositions were the focus of this study. The reac- 
tions were run at the ambient temperatures of the groundwaters 
and to temperatures as high as 250{degree}C, the approximate tem- 
perature maximum expected in a repository. All modeling assumed 
that equilibrium was achieved and treated the rock and water as- 
semblage as a closed system. Graphite was used as a proxy mineral 
for organic matter in the shales. The results show that the presence 
of even a very small amount of reducing mineral has a large influ- 
ence on the redox state of the groundwaters, and that either pyrite 
or graphite provides essentially the same results, with slight differ- 
ences in dissolved C, Fe and S concentrations. The thermodynamic 
data base is inadequate at the present time to fully evaluate the spe- 
ciation of dissolved carbon, due to the paucity of thermodynamic 
data for organic compounds. In the illitic cases the groundwaters 
resulting from interaction at elevated temperatures are acid, while 
the smectitic cases remain alkaline, although the final equilibrium 
mineral assemblages are quite similar. 10 refs., 8 figs., 15 tabs. 


17126 (ORNL/TM—10969) Concepts of groundwater oc- 
currence and flow near Oak Ridge National Laboratory, Ten- 
nessee. Moore, G.K. (Oak Ridge National Lab., TN 
(USA)). Nov 1988. Contract AC05-840R21400. 102p. 
NTIS, PC A06/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007870/JAW. 

Only the stormflow zone from land surface to a depth of 1-- 
2 m has a permeability large enough to transport most groundwater 
to the streams. Calculations show that 90--95% of all groundwater 
flow is in the stormflow zone, 4--9% is in a few water-producing 
intervals below the water table, and about 1% occurs in other in- 
tervals. The available data also show that nearly all groundwater 
flows through enlarged openings such as macropores, fractures, and 
cavities, and that there are no significant differences between rego- 
lith and bedrock or between the Conasauga Group and the Chicka- 
mauga Group. Flow paths apparently are much more complex than 
was previously assumed. Multiple paths connect any two points 
below the water table, and each flow path is more likely to be tor- 
tuous than linear. Hydraulic gradients are affected by this complex- 
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ity and by changes in hydraulic potential on steep hillsides. Below 
the water table, a large difference in the head of two points gener- 
ally does not indicate a large flow rate between these points. 
Groundwater storage in amounts above field capacity is apparently 
intergranular in only the stormflow and vadose zones. At deeper 
levels all effective porosity is in fractures. 29 refs., 22 figs., 9 tabs. 


17127 (PB—89-135115/XAB) Development of benthic bi- 
ological monitoring criteria for disposal of low-level radioac- 
tive waste in the abyssal deep sea. Final report. Smith, C.R.; 
Present, T.M.C.; Jumars, P.A. (Washington Univ., Seattle 
(USA). School of Oceanography). Sep 1988. 214p. NTIS, 
PC A10/MF AOl1. 

In order to develop recommendations for monitoring low- 
level radioactive waste dumpsites in the abyss, the report attempts a 
synthesis of information from three overlapping topical areas. First, 
U.S. Regulations governing the dumping and monitoring of wastes 
in the ocean are interpreted in a deep-sea context. Second, signifi- 
cant attention is given to experiences obtained from past dumping 
of low-level radioactive wastes in marine environments, both shal- 
low-water and deep-sea. Third, the report attempts to apply the 
monitoring Requirements and conceptual approaches selected to 
the abyssal seafloor, based on present understandings of the deep- 
sea ecosystem. 


17128 (PB—89-135867/XAB) Waste-package perform- 
ance criteria for deep-sea disposal of low-level radioactive 
wastes. Final report. Colombo, P.; Fuhrmann, M. (Brookha- 
ven National Lab., Upton, NY (USA). Nuclear Energy 
Dept.). Jul 1988. 44p. NTIS, PC A03/MF AOI. 

This report presents technical information relevant to the 
packaging of low-level radioactive wastes for ocean disposal. Sec- 
tion 2.2 of the report contains 11 recommended waste-package per- 
formance criteria. Specifications and rational statements for each 
criterion are also included. 


17129 (PB—89-135875/XAB) Sediment monitoring at 
deep-ocean low-level radioactive waste-disposal sites: methods 
manual, Final report. Booth, J.S. (Office of Radiation Pro- 
grams, Washington, DC (USA)). Aug 1988. 200p. (EPA— 
520/1-88/002). NTIS, PC A09/MF AO1. 

This report is a methods manual for monitoring sediments in 
the deep ocean. It is intended to be a frame of reference for base- 
line monitoring to characterize low-level radioactive-waste-disposal 
sites and for site designation and trend assessment monitoring of 
sediments. 


17130 (PNL—6241-Rev.1) National briefing summaries: 
Nuclear fuel cycle and waste management. Schneider, K.J.; 
Lakey, L.T.; Silviera, D.J. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Dec 1988. Contract AC06-76RL01830. 
461p. NTIS, PC A20/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007783/JAW. 

The National Briefing Summaries is a compilation of public- 
ly available information concerning the nuclear fuel cycle and ra- 
dioactive waste management strategies and programs of 21 nations, 
including the United States and three international agencies that 
have publicized their activities in this field. It presents available 
highlight information with references that may be used by the 
reader for additional information. The information in this document 
is compiled primarily for use by the US Department of Energy and 
other US federal agencies and their contractors to provide summa- 
ry information on radioactive waste management activities in other 
countries. This document provides an awareness to managers and 
technical staff of what is occurring in other countries with regard 
to strategies, activities, and facilities. The information may be useful 
in program planning to improve and benefit United States’ pro- 
grams through foreign information exchange. Benefits to foreign 
exchange may be derived through a number of exchange activities. 
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17131 (PNL—6615) Protective barrier climate-change 
impacts: Technical workshop findings and recommendations. 
Waugh, W.J.; Foley, M.G. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Dec 1988. Contract AC06-76RL01830. 
26p. (CONF-8761i58—Summ.). NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89004729/JAW. 

From Climate impact workshop; Richland, WA, USA (29 
Jan 1987). 

A workshop was convened to define key issues regarding 
the impacts of climatic variability on the performance of protective 
layered soil and rock barriers proposed for possible use at Hanford. 
Workshop participants concluded that the sensitivity of vegetation 
and evapotranspiration to climate must be better understood before 
climate-change impacts on drainage through the barrier and 
groundwater recharge can be adequately modeled. As a result of 
this conclusion, workshop participants proposed measuring evapo- 
transpiration and other water balance parameters in lysimeters con- 
structed around monoliths of undisturbed soil and mature vegeta- 
tion, and located at sites analogous to late-Quaternary pluvial and 
altithermal conditions. Climate-analog sites would be selected based 
on reconstructions of late-Quaternary vegetational patterns and 
model projections of future climatic variability in the region. The 
lysimeter data would be input into a simulation model of soil-water 
movement in barriers. The distribution of pedogenic carbonates and 
radionuclides from nuclear weapons testing fallout would be ana- 
lyzed as independent indicators of past water movement in analog- 
site soil profiles. 11 refs., 3 figs., 1 tab. 


17132 (PNL—6724) Evaluation of the mixing system for 
the West Valley melter feed hold tank. Fow, C.L.; Kurath, 
D.E.; Pulsipher, B.A. (Pacific Northwest Lab., Richland, 
WA (USA)). Jan 1989. Contract AC06-76RLO01830. 106p. 
NTIS, PC A06/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007555/JAW. 

High-level radioactive liquid wastes are currently stored in 
underground tanks at several Department of Energy facilities. The 
current plan for management of these wastes is to convert them to 
a durable borosilicate glass, then isolate the glass in a deep geologic 
repository. The process for converting the wastes to glass involves 
mixing the high-level wastes with glass-forming chemicals, then 
transforming the resulting slurry into glass using a high-temperature 
furnace known as a slurry-fed ceramic melter. Maintaining the qual- 
ity of the glass product and proficient melter operation depends on 
the ability of the waste slurry preparation and feed systems to 
produce and maintain a homogeneous mixture of waste and glass- 
former materials. This document reviews current technology. 11 
refs., 18 figs., 15 tabs. 


17133 (PNL—6750) Status of FY 1988 soil-water balance 
studies on the Hanford site. Gee, G.W.; Rockhold, M.L.; 
Downs, J.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Feb 1989. Contract AC06-76RL01830. 159p. NTIS, 
PC A08/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007767/JAW. 

Natural recharge (i.e., the amount of water from meteoro- 
logical sources, such as rainfall or snowmelt, that infiltrates through 
the vadose zone to the groundwater table) at the Hanford Site is a 
variable quantity because it depends on soil, plant, and climatic fac- 
tors that vary in time and space over the Site. Water balance data 
have been collected at selected locations at the Hanford Site for the 
past 10 years in an attempt to measure or estimate natural recharge 
for known soil, plant, and climatic conditions. The data collected 
include precipitation, neutron probe measured water content (stor- 
age), and drainage measurements from lysimeters. The lysimeter 
studies provided the first quantitative estimates of natural recharge 
at the Hanford Site. 12 refs., 40 figs., 11 tabs. 


17134 (PNL—6787) Support for the in situ vitrification 
treatability study at the Idaho National Engineering Labora- 
tory: FY 1988 summary. Oma, K.H.; Reimus, M.A.H.; Tim- 
merman, C.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Feb 1989. Contract AC06-76RL01830. 3ip. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007769/JAW. 

The objective of this project is to determine if in situ vitrifi- 
cation (ISV) is a viable, long-term confinement technology for pre- 
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viously buried solid transuranic and mixed waste at the Radioactive 
Waste Management Complex (RWMC). The RWMC is located at 
the Idaho National Engineering Laboratory (INEL). In situ vitrifi- 
cation is a thermal treatment process that converts contaminated 
soils and wastes into a durable glass and crystalline form. During 
processing, heavy metals or other inorganic constituents are re- 
tained and immobilized in the glass structure, and organic constitu- 
ents are typically destroyed or removed for capture by an off-gas 
treatment system. The primary FY 1988 activities included engi- 
neering-scale feasibility tests on INEL soils containing a high 
metals loading. Results of engineering-scale testing indicate that 
wastes with a high metals content can be successfully processed by 
ISV. The process successfully vitrified soils containing localized 
metal concentrations as high as 42 wt % without requiring special 
methods to prevent electrical shorting within the melt zone. Vitrifi- 
cation of this localized concentration resulted in a 15.9 wt % metals 
content in the entire ISV test block. This ISV metals limit is related 
to the quantity of metal that accumulates at the bottom of the 
molten glass zone. Intermediate pilot-scale testing is recommended 
to determine metals content scale-up parameters in order to project 
metals content limits for large-scale ISV operation at INEL. 


17135 (PNL—6810) The Field Lysimeter Test Facility 
(FLTF) at the Hanford Site: Installation and initial tests. 
Gee, G.W.; Kirkham, R.R.; Downs, J.L.; Campbell, M.D. 
(Pacific Northwest Lab., Richland, WA (USA)). Feb 1989. 
Contract AC06-76RL01830. 194p. NTIS, PC A09/MF AOl1 
- OSTI; 1; GPO Dep. Order Number DE89007765/JAW. 

The objectives of this program are to test barrier design con- 
cepts and to demonstrate a barrier design that meets established 
performance criteria for use in isolating wastes disposed of near-sur- 
face at the Hanford Site. Specifically, the program is designed to 
assess how well the barriers perform in controlling biointrusion, 
water infiltration, and erosion, as well as evaluating interactions be- 
tween environmental variables and design factors of the barriers. 
To assess barrier performance and design with respect to infiltra- 
tion control, field lysimeters and small- and large-scale field plots 
are planned to test the performance of specific barrier designs 
under actual and modified (enhanced precipitation) climatic condi- 
tions. The Field Lysimeter Test Facility (FLTF) is located in the 
600 Area of the Hanford Site just east of the 200 West Area and 
adjacent to the Hanford Meteorological Station. The FLTF data 
will be used to assess the effectiveness of selected protective barrier 
configurations in controlling water infiltration. The facility consists 
of 14 drainage lysimeters (2 m dia x 3 m deep) and four precision 
weighing lysimeters (1.5 m x 1.5 m x 1.7 m deep). The lysimeters 
are buried at grade and aligned in a parallel configuration, with 
nine lysimeters on each side of an underground instrument cham- 
ber. The lysimeters were filled with materials to simulate a multi- 
layer protective barrier system. Data gathered from the FLTF will 
be used to compare key barrier components and to calibrate and 
test models for predicting long-term barrier performance. 


17136 (SAND—87-2382) In situ testing at the Waste Iso- 
lation Pilot Plant. Matalucci, R.V. (Sandia National Labs., 
Albuquerque, NM _ (USA)). 1988. Contract AC04- 
76DP00789. 45p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007298/JAW. 

The in situ tests for this program are taking place 659m 
(2154 ft) below the surface at the WIPP site, which is located 40 
km (26 mi) southeast of Carlsbad, NM, in the salt unit known as the 
Salado Formation. As shown in the WIPP Facility layout, the un- 
derground portion of the site is composed of four shafts and three 
general areas: the Site and Preliminary Design Validation (SPDV) 
area, an area for emplacing defense TRU waste at the WIPP, and 
an Experimental area. The in situ tests are being performed in the 
Experimental area. Three sets of experiments -- Thermal/Structural 
Interactions (TSI), Plugging and Sealing (P and S), and Waste 
Package Performance (WPP) -- make up the In Situ Testing pro- 
gram. As their titles suggest, each test group focuses on a separate 
aspect of the total repository system. The TSI tests address the 
concerns of room stability, closure, and long-term characteristics of 
the waste environment. The P and S program is investigating mate- 
rials and techniques to isolate the waste from our environment. The 
WPP tests are studying the effects of the repository environment 
on waste containers. Together, the results of these tests will deter- 
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mine the efficacy of confining and isolating radioactive waste in an 
underground salt repository. 15 refs. 


17137 (SAND—88-0077C) A "'top-level’’ strategy to guide 
the characterization of Yucca Mountain. Bingham, F.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. lip. (CONF-880601—52). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007037/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

The basis for plans to characterize the Yucca Mountain site 
is a detailed strategy for collecting the data that the US Depart- 
ment of Energy (DOE) expects to use in assessing compliance with 
regulations. At its highest, least detailed level, the strategy rests 
simply on a few fundamental expectations about the behavior of a 
repository system at Yucca Mountain. This top level of the strategy 
shows how the detailed strategy was formulated and points out the 
features of the site on which those fundamental expectations are 
based. In developing the top-level strategy, the DOE chose the ele- 
ments of the repository system that are to be relied on: the unsatu- 
rated rock units above and below the repository, the saturated rock 
below the units, and the engineered-barrier system. For guiding the 
site-characterization work, the DOE also constructed quantitative 
expressions that explain the reliance the DOE expects to put on 
each element. 


17138 (SAND—88-1015) Compilation of current litera- 
ture on seals, closures, and leakage for radioactive material 
packagings. Warrant, M.M.; Ottinger, C.A. (Sandia National 
Labs., Albuquerque, NM (USA)). Jan 1989. Contract AC04- 
76DPO00789. 154p. (TTC—0800). NTIS, PC A08/MF AO! - 
OSTI; i; GPO Dep. Order Number DE89007296/JAW. 

This report presents an overview of the features that affect 
the sealing capability of radioactive material packagings currently 
certified by the US Nuclear Regulatory Commission. The report is 
based on a review of current literature on seals, closures, and leak- 
age for radioactive material packagings. Federal regulations that 
relate to the sealing capability of radioactive material packagings, 
as well as basic equations for leakage calculations and some of the 
available leakage test procedures are presented. The factors which 
affect the sealing capability of a closure, including the properties of 
the sealing surfaces, the gasket material, the closure method and the 
contents are discussed in qualitative terms. Information on the gen- 
eral properties of both elastomer and metal gasket materials and 
some specific designs are presented. A summary of the seal materi- 
al, closure method, and leakage tests for currently certified packag- 
ings with large diameter seals is provided. 18 figs., 9 tabs. 


17139 (SAND—88-1507C) Generalized simulation system 
for repository design. Griesmeyer, J.M. (Sandia National 
Labs., Albuquerque, NM (USA)). May 1988. Contract 
AC04-76DP00789. 5p. (CONF-890304—1). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE88011202/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

An object oriented, discrete event simulation system has 
been developed for evaluation of radioactive waste repository 
design and operations. A flexible modeling system is required be- 
cause many of the requirements for the waste repository at Yucca 
Mountain in Nevada have not been determined. For example, ship- 
ping cask designs are currently being developed, the decisions as to 
whether and where fuel assemblies would be consolidated or buried 
intact have not been made, and the split between rail and truck 
shipments to the repository has not been determined. The simula- 
tion system is being used to investigate the impact of using ad- 
vanced handling equipment, such as robotic systems, as well as 
other options on repository operations. | fig. 


17140 (SAND—88-2247C) Modeling the unceratainties in 
the parameter values of a layered, variably saturated column 
of volcanic tuff using the beta probability distribution. 
Kaplan, P.G.; Yarrington, L. (Sandia National Labs., Albu- 
querque, NM (USA)). 1989. Contract AC04-76DP00789. 
19p. (CONF-890262—1). NTIS, PC A03/MF AO! - OSTI, 
1; GPO Dep. Order Number DE89006233/JAW. 
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From 4. international conference on solving ground water 
problems with models; Indianapolis, IN, USA (7 Feb 1989). 

The geologic formations in the unsaturated zone at Yucca 
Mountain, Nevada, on and adjacent to the Nevada Test Site, are 
being investigated as the proposed site of a repository for the dis- 
posal of high-level radioactive waste. The Department of Energy is 
conducting studies of this site through the Yucca Mountain Project. 
The numerical and conceptual tools that will be used to analyze the 
site are currently under deveiopment. This paper reports the status 
of a probability model that has recently been implemented to ad- 
dress uncertainties in quantitative predictions of parameter values. 
The model can also be used to quantify the changes in uncertainty 
that occur as more information is obtained. Sparse sampling data, 
unknown errors in measurement, and the inherent variability of nat- 
ural materials give rise to uncertainties in the choice of appropriate 
parameter values to represent those materials in models. The beta 
probability distribution is used to quantify the uncertainties associat- 
ed with the parameter values and can be used to test the conse- 
quences of the analyst’s subjective judgment on the density function 
of the input parameters. 24 refs., 3 figs., 6 tabs. 


17141 (SAND—88-2784) Hydrologic technical corre- 
spondence in support of the site characterization plan. Peters, 
R.R. (Sandia National Labs., Albuquerque, NM (USA)). 
Dec 1988. Contract AC04-76DP00789. 224p. NTIS, PC 
A10/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007918/JAW. 

This document is composed of five technical memoranda 
containing information that has been used in preparing the plan to 
characterize the site of a prospective high-level radioactive waste 
repository at Yucca Mountain, Nevada. The Yucca Mountain 
Project is investigating the feasibility of emplacing high-level waste 
in unsaturated tuff at this site. The information in this report per- 
tains to (1) how the use of water during construction may affect the 
surrounding site conditions and consequently affect estimates of the 
in situ hydrologic parameters and water movement in fractured 
tuff, (2) calculations concerning the response of a fractured tuff 
column to changes in vertical flux, and (3) changes in groundwater 
travel-time that may result from water redistribution caused by re- 
pository heating, (4) some potential effects of seismicity on water 
movement and radionuclide transport in the unsaturated zone, and 
(5) the rate at which a tuff column returns to steady-state condi- 
tions after being saturated by a fluctuating water table. 


17142 (USGS-OFR—87-506) Complete Bouguer gravity 
map of the Nevada Test Site and vicinity, Nevada. Healey, 
D.L.; Harris, R.N.; Ponce, D.A.; Oliver, H.W. (Geological 
Survey, Menlo Park, CA (USA)). 1987. Contract AI08- 
78ET44802. 20p. OSTI - USGS-OFR, Open File Service, 
Box 25425, Denver Federal Center, Denver, CO 80225. 
Order Number T189007464/JAW. 

About 15,000 gravity stations were used to create the gravi- 
ty map. Gravity studies at the Nevada Test Site were undertaken to 
help locate geologically favorable areas for underground nuclear 
tests and to help characterize potential high-level nuclear waste 
storage sites. 48 refs. (TEM) 


17143 (WHC-EP—0182-5) Tank farm surveillance and 
waste status summary report for August 1988. Thurman, J.M. 
(Westinghouse Hanford Co., Richland, WA (USA)). Dec 
1988. Contract AC06-87RL10930. 30p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007311/ 
JAW. 

This report is Westinghouse Hanford Company's official in- 
ventory for high-level radioactive waste stored in underground 
tanks at the Hanford Site. Data that depict the status of stored 
high-level waste and tank vessel integrity are contained within the 
report. The intent of the report is to provide data on each of the 
existing 177 underground waste tanks, as well as to provide supple- 
mental information regarding tank equipment, tank anomalies, and 
ongoing investigations. 
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17144 (WHC-EP—0182-8) Tank farm surveillance and 
waste status summary report for November 1988. Thurman, 
J.M. (Westinghouse Hanford Co., Richland, WA (USA)). 
Jan 1989. Contract AC06-87RL 10930. 29p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007312/JAW. 

This report is Westinghouse Hanford Company’s official in- 
ventory for high-level radioactive waste stored in underground 
tanks at the Hanford Site. Data that depict the status of stored, 
high-level waste and tank vessel integrity are contained within the 
report. The intent of the report is to provide data on each of the 
existing 177 underground waste tanks, as well as to provide supple- 
mental information regarding tank equipment, tank anomalies, and 
ongoing investigations. 


17145 (WIPP-DOE—069-Rev.3) TRU waste acceptance 
criteria for the Waste Isolation Pilot Plant: Revision 3. (Wes- 
tinghouse Electric Corp., Carlsbad, NM (USA). Waste Iso- 
lation Div.). Jan 1989. Contract AC04-86AL31950. 70p. 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007452/JAW. 

This document is intended to delineate the criteria by which 
unclassified waste will be accepted for emplacement at the Waste 
Isolation Pilot Plant (WIPP) in southeastern New Mexico and de- 
scribe the bases upon which these criteria were established. These 
criteria are not intended to be specifications but rather limits that 
will allow waste generating and shipping sites to develop their own 
procedures and specifications for preparation of TRU waste for 
shipment to the WIPP. These criteria will also allow waste generat- 
ing sites to plan future facilities for waste preparation that will 
produce TRU waste forms compatible with WIPP waste emplace- 
ment and isolation requirements. These criteria only apply to con- 
tract-handled (CH) and remote-handled (RH) transuranic (TRU) 
waste forms and are not intended to apply to beta-gamma wastes, 
spent fuel, high-level waste (HLW), low-level waste (LLW), low 
specific activity (LSA) waste, or forms of radioactive waste for ex- 
perimental purposes. Specifications for receipt of experimentai 
waste forms will be prepared by the responsible projects in con- 
junction with the staff of the WIPP project at a later date. In addi- 
tion, these criteria only apply to waste emplaced in bedded rock 
salt. Technical bases for these criteria may differ significantly from 
those for other host rocks. 25 refs. 4 figs., 1 tab. 


17146 (WIPP-DOE—114-Rev.2) TRU _ [transuranic] 
waste certification compliance requirements for acceptance of 
newly generated contact-handled wastes to be shipped to the 
Waste Isolation Pilot Plant: Revision 2. (Westinghouse Elec- 
tric Corp., Carlsbad, NM (USA). Waste Isolation Div.). Jan 
1989. Contract AC04-86AL31950. 38p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007453/ 
JAW. 

Compliance requirements are presented for certifying that 
unclassified, newly generated (NG), contact-handled (CH) transu- 
ranic (TRU) solid wastes from defense programs meet the Waste 
Isolation Pilot Plant (WIPP) Waste Acceptance Criteria (WAC). 
Where appropriate, transportation and interim storage requirements 
are incorporated; however, interim storage sites may have addition- 
al requirements consistent with these requirements. All applicable 
Department of Energy (DOE) orders must continue to be met. The 
compliance requirements for stored or buried waste are not ad- 
dressed in this document. The compliance requirements are divided 
into four sections, primarily determined by the general feature that 
the requirements address. These sections are General Requirements, 
Waste Container Requirements, Waste Form Requirements, and 
Waste Package Requirements. The waste package is the combina- 
tion of waste container and waste. 10 refs., 1 fig. 


17147 (WIPP-DOE—137-Rev.2) TRU _ [transuranic] 
waste certification compliance requirements for acceptance of 
contact-handled wastes retrieved from storage to be shipped 
to the Waste Isolation Pilot Plant: Revision 2. (Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div.). 
Jan 1989. Contract AC04-86AL31950. 38p. NTIS, PC A03/ 
MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89007445/JAW. 

Compliance requirements are presented for certifying that 
unclassified, contact-handled (CH) transuranic (TRU) solid defense 
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wastes retrieved from storage at DOE sites meet the Waste Isola- 
tion Pilot Plant (WIPP) Waste Acceptance Criteria (WAC). All ap- 
plicable Department of Energy (DOE) orders must continue to be 
met. The compliance requirements for acceptance of newly gener- 
ated CH waste to be shipped to the WIPP are addressed in another 
document. The compliance requirements are divided into four sec- 
tions, primarily determined by the general feature that the require- 
ments address. These sections are General Requirements, Waste 
Container Requirements, Waste Form Requirements, and Waste 
Package Requirements. The waste package is the combination of 
waste container and waste. 10 refs., 1 fig. 


17148 (WIPP-DOE—157-Rev.2) Data package format 
for certified transuranic waste for the Waste Isolation Pilot 
Plant: Revision 2. (Westinghouse Electric Corp., Carlsbad, 
NM (USA). Waste Isolation Div.). Jan 1989. Contract 
AC04-86AL31950. 30p. NTIS, PC A03/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89007449/JAW. 

These instructions have been prepared as a reference guide 
for those personnel responsible for the transmission of the data 
package to the WIPP. For those sites having automated data proc- 
essing systems available for use, it should be understood that the 
shipper’s computer system will be used to place the information 
into the specified format for transmittal. The method of input will, 
of course, depend upon the particular system being used. Prior to 
shipment, the shipper’s computer system must retrieve the required 
information for all the packages in that shipment and write the in- 
formation to an IBM or IBM-compatible personal computer in the 
data package format. The data package will then be transmitted in 
ASCII format over the specified communications system to the 
WIPP Waste Information System (WWIS) using RLINK, which 
will be furnished by WIPP. Therefore, these instructions are pri- 
marily for use by data processing personnel to aid them in pro- 
gramming the system to provide the transmittal information in the 
data package format. The method to input the data into the 
shipper’s computer system should be determined through a joint 
effort between the waste generator/shipper and the data processing 
personnel. 


17149 (WIPP-DOE—158-Rev.1) TRU waste certification 
compliance requirements for remote-handled wastes for ship- 
ment to the Waste Isolation Pilot Plant: Revision 1. (Wes- 
tinghouse Electric Corp., Carlsbad, NM (USA). Waste Iso- 
lation Div.). Jan 1989. Contract AC04-86AL31950. 29p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007451/JAW. 

Compliance requirements are presented for certifying that 
unclassified, remote-handled (RH) transuranic (TRU) solid wastes 
meet the Waste Isolation Pilot Plant (WIPP) Waste Acceptance 
Criteria (WAC). The requirements apply to both newly generated 
and TRU wastes retrieved from storage. All applicable DOE 
orders must continue to be met. The compliance requirements for 
contact-handled (CH) TRU wastes are addressed in other docu- 
ments. The compliance requirements are divided into four sections: 
general requirements, waste container requirements, waste form re- 
quirements, and waste package requirements. 9 refs., 1 fig. 


17150 Thin layer mixed potential model for the corrosion 
of high level nuclear waste canisters. Urquidi-Macdonald, M. 
(Chemistry Lab., SRI International, Menlo Park, CA (US)); 
MacDonald, D.D. pp v of Proceedings of the Electrochemi- 
cal Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The disposal of high-level nuclear waste (HLNW) represents 
a major technological challenge for all nations that operate nuclear 
reactors. The principal goal of this technology is to isolate the 
waste forms containing various radio nuclides from the biosphere 
for a period in excess of 1000 years and possibly longer. This must 
be done with exceptional reliability, since any break of the canister 
is unacceptable ecologically. The most likely cause of failure of the 
engineered barrier is corrosion, with various forms of localized 
attack (e.g., pitting corrosion) being considered the most probable. 
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0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 17040, 17067, 17072, 17073, 17082, 17083, 
17084, 17085, 17086, 17087, 17088, 17089, 17090, 17091, 17092, 17095, 17096, 
17097, 17103, 17119, 17120, 17121, 17122, 17123, 17124, 17125, 17126, 17131, 
17132, 17133, 17134, 17135, 17137, 17138, 17140, 17141, 17142, 17143, 17144, 
17145, 17146, 17147, 17148, 17149, 17152, 17155, 17156, 18094, 18260 


17151 (INIS-mf—11352, pp 99-102) Water management 
problems in prospecting areas of uranium industry. Andel, P. 
(Ceskoslovensky Uranovy Prumysl, Straz pod Ralskem. Us- 
tredni Laboratore). 25 Sep 1987. (In Czech). NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The basic problem of environmental contro] at uranium pro- 
specting localities is the treatment of mine waters which contain 
Ra, U, heavy metals and insoluble compounds, and a possible ad- 
justment of pH to values given by regulations. The major impact of 
mine water discharges is on intensive fish husbandry. Measures are 
recommended for minimizing the adverse effects of mine water dis- 
charge. (B.S.). 2 refs. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 17040, 17103, 17478, 17513, 17985, 18260, 
18420, 18421 


17152 (DOE/HWP—78) Minutes from Department of 
Energy/Hazardous Waste Remedial Actions Program re- 
search and development technology needs assessment review 
meeting. (Oak Ridge National Lab., TN (USA)). Jan 1989. 
Contract AC05-84OR21400. 76p. (ORNL/M—700; CONF- 
8811158—Summ.). NTIS, PC A05/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89006681/JAW. 

From Hazardous waste remedial actions program research 
and development technology needs assessment review meeting; Salt 
Lake City, UT, USA (1 Nov 1988). 

On November 1--2, 1988, representatives of the Department 
of Energy (DOE) Headquarters, DOE Operations Offices, DOE 
contractors, and the Hazardous Waste Remedial Actions Program 
met in Salt Lake City, Utah, to select and prioritize candidate 
waste problems in need of research and development. The informa- 
tion gained will be used in planning for future research and devel- 
opment tasks and in restructuring current research activities to ad- 
dress the priority needs. All Operations Offices were represented 
by DOE staff and by contractor delegates from the area. This doc- 
ument summarizes the results of the meeting and lists the priority 
waste problems established. 


17153 (INIS-mf—11347, pp K32) Technical quality as- 
surance in conventional X-ray diagnostics by X-ray assistants. 
Buehler, G.; Juran, R.; Schmidt, D. (Humboldt-Universitaet, 
Berlin (German Democratic Republic). Bereich Medizin 
(Charite)). Oct 1988. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. Order Number DE89780055/JAW. 
(CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


17154 (INIS-mf—11352, pp 110-115) New efficient meth- 
ods of washing contaminated protective clothes. Moravcova, 
Z. (Vyskumny Ustav Jadrovych Elektrarni, Jaslovske Bo- 
hunice (Czechoslovakia)). 25 Sep 1987. (In Slovak). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

A survey is presented of the present state of washing con- 
taminated protective clothing. Washing procedures were tried and 
experimentally tested using washing powders of Czechoslovak 
make and automatic washing machines. The optimal process was 
introduced at the V-1 plant. Waste water processing was part of 
the experiment. (B.S.). 4 refs. 
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17155 (ORNL—6479) Evaluation of cleanup levels for re- 
medial action at CERCLA sites based on a review of EPA 
records of decision. Baes, C.F. III; Marland, G. (Oak Ridge 
National Lab., TN (USA)). Jan 1989. Contract AC05- 
840OR21400. 5ip. NTIS, PC A04/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007900/JAW. 

The review revealed that the ROD is an imperfect instru- 
ment for examining the issue of how clean is clean. The expectation 
of finding cleanup goals in each ROD was not fulfilled for at least 
four reasons. First, many sites are cleaned up in discrete steps or 
operable units; hence, a ROD may not cover the full remedy. 
Second, the technical feasibility of cleaning up a site is often un- 
known. In such cases, cleanup levels are defined after implementa- 
tion of the remedy and not before. Third, the EPA often designs 
flexibility into the remedy selection process. In such cases, the 
ROD does not make a decision on waste treatment technology and, 
hence, the cleanup goal. Finally, some RODs are simply deficient, 
lacking clarity, pertinent text, or substantive information. This 
review makes it clear that most Superfund cleanup goals fall short 
of returning sites to a pristine condition. However, the EPA has 
been consistent in its remedy selection. Details may vary, but the 
gross features of remedies are largely consistent and predictable. 
Uniform standards are not achieved in each cleanup because most 
sites present complex and often unique cleanup problems. Remedies 
to reduce the toxicity, volume, or mobility of hazardous wastes 
without land disposal are expensive, technically difficult, and some- 
times unavailable. As a result, the EPA opts for practical solutions 
and defends its actions with carefully crafted narratives intended to 
minimize regulatory, legal, and bureaucratic entanglements. Hence, 
"clean becomes whatever can be done at a reasonable cost with 
the technology available and that will be accepted by the public. 18 
refs., 2 figs., 20 tabs. 


17156 (PNL—6762) Assessment of cover systems at the 
Grand Junction, Colorado, uranium mill tailings pile: 1987 
field measurements. Gee, G.W.; Campbell, M.D.; Freeman, 
H.D.; Cline, J.F. (Pacific Northwest Lab., Richland, WA 
(USA)). Feb 1989. Contract AC06-76RL01830. 64p. NTIS, 
PC A0Q4/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007768/JAW. 

Four Pacific Northwest Laboratory (PNL) scientists and a 
technician conducted an onsite evaluation of radon gas exhalation, 
water content profiles, and plant and animal intrusion for a series of 
cover systems located on the uranium mill tailings pile at Grand 
Junction, Colorado. These six plots were sampled extensively down 
to the radon control layer (e.g., asphalt or wet clay) for soil mois- 
ture content and permeability. Radon gas emission through the sur- 
face was measured. Soil samples were collected and analyzed in the 
lab for particle-size distribution, particle density, bulk density, and 
ambient water content. Prairie dog burrows were excavated to dis- 
cover the extent to which they penetrated the barriers. Plant type, 
density, and cover characteristics were measured. 


17157 (UCRL—53840) Radiological conditions at Bikini 
Atoll: Radionuclide concentrations in vegetation, soil, ani- 
mals, cistern water, and ground water. Robison, W.L.; Con- 
rado, C.L.; Stuart, M.L. (Lawrence Livermore National 
Lab., CA (USA)). 31 May 1988. Contract W-7405-ENG-48. 
246p. NTIS, PC Al1l/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007683/JAW. 

This report is intended as a resource document for the even- 
tual cleanup of Bikini Atoll and contains a summary of the data for 
the concentrations of '°7Cs, %Sr, 75°*?4°Pu, and *4*Am in vegeta- 
tion through 1987 and in soil through 1985 for 14 islands at Bikini 
Atoll. The data for the main residence island, Bikini, and the most 
important island, Eneu, are extensive; these islands have been the 
subject of a continuing research and monitoring program since 
1974. Data for radionuclide concentrations in ground water, cistern 
water, fish and other marine species, and pigs from Bikini and Eneu 
Islands are presented. Also included are general summaries of our 
resuspension and rainfaii data from Bikini and Eneu Islands. The 
data for the other 12 islands are much more limited because sam- 
ples were collected as part of a screening survey and the islands 
have not been part of a continuing research and monitoring pro- 
gram. Cesium-137 is the radionuclide that produces most of the esti- 
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mated dose for returning residents, mostly through uptake by ter- 
restrial foods and secondly by direct external gamma exposure. Re- 
medial measures for reducing the '*’Cs uptake in vegetation are 
discussed. 40 refs., 32 figs., 131 tabs. 


0550 Safeguards, Inspection, And Accountability 


REFER ALSO TO CITATION(S) 17049, 17150 


17158 (CNIC-I—002, pp 794-800) Probabilistic assess- 
ment of nuclear safety and safeguards. Higson, D.J. (Austra- 
lian Atomic Energy Commission, Rosebery). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Nuclear reactor accidents and diversions of materials from 
the nuclear fuel cycle are perceived by many people as particularly 
serious threats to society. Probabilistic assessment is a rational ap- 
proach io the evaluation of both threats, and may provide a basis 
for decisions on appropriate actions to control them. Probabilistic 
method have become standard tools used in the analysis of safety, 
but there are disagreements on the criteria to be applied when as- 
sessing the results of analysis. Probabilistic analysis and assessment 
of the effectiveness of nuclear material safeguards are still at an 
early stage of development. 


17159 (KAERI/RR—641/87) Establishment of computer 
system for nuclear material accounting. Hong, Jong Sook; 
Lee, Byung Doo; Park, Ho Joon. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Jan 1988. 54p. (In Korean). NTIS (US Sales Only), 
PC A04/MF AOl - OSTI; INIS. Order Number 
DE88705895/JAW. 

Computer based nuclear material accountancy system will 
not only increase the credibility of KOREA-IAEA safeguards 
agreement and bilateral agreements but also decrease the man- 
power needed to carry out the inspection activity at state level and 
at facility level. Computer software for nuclear material accounting 
for and control has been mater‘alized the application to both item 
and bulk facilities and software for database at state level has been 
also established to maintain up -to-date status of nation-wide nucle- 
ar material inventory. Computer recordings and reporting have 
been realized to fulfill the national and international commitments 
to nuclear material accounting for and control. The exchange of in- 
formation related to nuclear material accounting for has become 
possible by PC diskettes. 


17160 (ORNL/TM—10912) Process monitoring in inter- 
national safeguards for reprocessing plants: A demonstration. 
Ehinger, M.H. (Oak Ridge National Lab., TN (USA)). Jan 
1989. Contract AC05-840R21400. 91p. (ISPO—293). NTIS, 
PC A05 - OSTI. Order Number DE89007891/JAW. 

In the period 1985--1987, the Oak Ridge National Laborato- 
ry investigated the possible role of process monitoring for interna- 
tional safeguards applications in fuel reprocessing plants. This activ- 
ity was conducted under Task C.59, Review of Process Monitor- 
ing Safeguards Technology for Reprocessing Facilities’ of the US 
program of Technical Assistance to the International Atomic 
Energy Agency (IAEA) Safeguards program. The final phase was 
a demonstration of process monitoring applied in a prototypical re- 
processing plant test facility at ORNL. This report documents the 
demonstration and test results. 35 figs. 
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0560 Legislation And Regulations 
REFER ALSO TO CITATION(S) 17070. 18910 


17161 (INIS-mf—11347, pp K29) Quality assurance in 
X-ray diagnostics under the aspect of topical legal regula- 
tions. Feldheim, W.; Hub, W. (Institut fuer Medizintechnik, 
Frankfurt/Oder; Berlin (German Democratic Republic)). 
Oct 1988. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl. Order Number DE89780055/JAW. (CONF- 
8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 19111 
0701 Physical Isotope Separation 


REFER ALSO TO CITATION(S) 17949 


17162 (CNIC-I—002, pp 358-364) Production and appli- 
cation of radioisotopes. A Canadian perspective. O'Neill, 
W.P.; Evans, D.J.R. (Atomic Energy of Canada Limited, 
Kanata, Ontario (Canada) Radiochemical Company). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper outlines the historical evolution of radioisotopes 
from first concepts and discoveries to significant milestones in their 
production and the development of applications throughout the 
world. Regarding production, it addresses the methods that have 
been used at various stages during this evolution outlining the im- 
portant findings that have led to further developments. With re- 
spect to radioisotope applications, the paper addresses the develop- 
ment of markets in industry, medicine, and agriculture and com- 
ments on the size of these markets and their rate of growth. 
Throughout, the paper highlights the Canadian experience and it 
also presents a Canadian view of emerging prospects and a forecast 
of how the future for radioisotopes might develop. 


17163 (CNIC-I—002, pp 365-372) Isotope production at 
Department of Energy sites in the United States of America. 
Ratledge, J.E. (Oak Ridge National Lab., TN (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The United States Department of Energy (USDOE) pro- 
vides both stable and radioactive isotopic materials and services re- 
quired for many domestic and foreign research, development,and/ 
or commercial applications. The materials and services are available 
through the Isotope Distribution Program established by the 
USDOE at the Oak Ridge National Laboratory (ORNL), which is 
operated by Martin Marietta Energy systems, Inc. The materials 
and services are provided on a full-cost recovery basis and are lim- 
ited to those materials and services that are not commercially avail- 
able. Many USDOE sites, including the ORNL, Los Alamos Na- 
tional Laboratory (LANL), Brookhaven National laboratory 
(BNL), Hanford Engineering Development Laboratory (HEDL), 
Idaho National Engineering Laboratory (INEL), Savannah River 
Laboratory (SRL), and Argon. 2 National Laboratory (ANL), are 
utilized in meeting the user community needs for specific materials 
and/or services. Stable isotopes are provided by the ORNL 
through the use of the electromagnetic separation process. Distribu- 
tion of enriched stable isotopes through the ORNL Isotope Distri- 
bution Program began in 1954 and presently includes a total of ap- 
proximately 350 specific isotopic enichments of 50 different materi- 
als. These materials are avilable in various compound forms and 
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specific configurations io meet a wide variety of research, develop- 
ment, and commercial applications. The radioisotopes provided by 
the varius USDOE sites (ORNL, LANL, BNL, HEDL, INEL, 
SRL, and ANL) are used in a multitude of applications that include 
basic research, remote power sources, medical applications, radiog- 
raphy, radiation processing, remote light sources, and neutron do- 
simetry. The stable and radioisotope production and/or processing 
capabilities at various USDOE sites and the availability of the ma- 
terials and services throght the ORNL Isotope Distribution Pro- 
gram are described in detail. 


17164 (CNIC-I—002, pp 823-828) Production of radioi- 
sotopes by 1.5 m cyclotron and their utilization. Niu Fang. 
(Academia Sinica, Lanzhou, GS (China). Inst. of Modern 
Physics). 1987. NTIS (US Sales Only), PC A99/MF A0O1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Radioisotopes characterized by nuclear property and uses 
can be produced on the accelerator, especially those playing an im- 
portant role in scientific researches and biomedical uses. The status 
of Radioisotopes produced by 1.5 m cyclotron and their applica- 
tions in our institute are summarized in this paper. The details of 
preparation and the results of use for radioactive sources, radioche- 
micals, radiopharmaceuticals of /sup 57/Co, /sup 109/Cd, /sup 68/ 
Ge- /sup 68/Ga, and /sup 167/Tm are given respectively. 


17165 (CNIC-I—002, pp 400-405) Research and develop- 
ment for the application of radioisotope technology in SINR. 
Zhang Jiahua. (Academia Sinica, Shanghai, SH (China). 
Shanghai Inst. of Nuclear Research). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A brief systematic account on the research and development 
for the application of radioisotope technology in Shanghai Institute 
of Nuclear Research (SINR) is presented. It comprehensively 
covers the following categories: 1. Radioisotopes produced by cy- 
clotron; 2. Radioisotope-labelled compounds; 3. Radioisotope as 
source of energy converter; 4. Induced-radioisotope generation as a 
means for elemental analysis--the activation analysis; 5. Radioiso- 
tope equipped with electronic instrument for various application; 
and 6. Special usage of some radioisotopes. 


17166 (INIS-BR—1425) Proposal for implanting a mag- 
netic stable isotope separator. Lemos, O.F. (Comissao Na- 
cional de Energia Nuclear, Rio de Janeiro, RJ). Jul 1988. 
37p. (In Portuguese). NTIS (US Sales Only), PC A03/MF 
AOl - OSTI; INIS. Order Number DE88705748/JAW. 

The implantation of an electromagnetic isotope separator 
able to separate elements of mass from 20 to 250 a.m.u., with an 
enrichment factor from 10 to 200 times the initial concentration, de- 
pending on the elements, is proposed. The most suitable separator 
type for Brazilian CNEN, considering building installations and 
minimum conditions for the equipment facilities, the retinue chron- 
ogram, the infrastructure, and the personnel training for operation 
is defined. (M.C.K.). 


17167 (KAERI/RR—670/87) Development of radioiso- 
tope production process for KMRR. Lee, Jong Du; Han, 
Hyon Soo; Park, Choon Deuk; Shin, Hyun Young; Jeon, 
Sang Soo. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Jan 1988. 97p. 
(In Korean). NTIS (US Sales Only), PC AOS/MF AOI - 
OSTI; INIS. Order Number DE88705906/JAW. 

According to KMRR (Korea Multipurpose Research Reac- 
tor) plan, developing the manufacturing process of radioisotopes is 
required. In Korea, accumulated techniques in the field of radioiso- 
tope production during the last 25 years can be applied to this 
project. The purposes of the study are to produce basic data for the 
design of KMRR radioisotope facilities and to prepare manufactur- 
ing equipments for test production of radioisotopes with the 
KMRR operation. Generals of the radioisotope manufacturing pro- 
cedures such as target preparation , irradiation, chemical treatment, 
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quality control, packing and distribution, were described. Accord- 
ing to general description, detail manufacturing procedures for 8 
nuclides were described. Drawings of chemical process equipments 
for 4 nuclides were completed. These procedure descriptions and 
drawings will be applied to developing the domestic design of 
KMRR radioisotope facilities as the basic data and also to process 
development of radioisotope production. 


0702 Radiation Sources 
REFER ALSO TO CITATION(S) 18358 


17168 (CNIC-I—002, pp 393-399) Applications of ioniz- 
ing radiation processing in biomedical engineering and micro- 
electronics. Ha Hongfei; Wu Jilan. (Beijing Univ., BJ 
(China). Dept. of Physics). 1987. NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The applied radiation chemistry has made great contribu- 
tions to the development of polymeric industrial materials by the 
characteristic reaction means such as corsslinking, graft copolymer- 
ization and low-temperature or solid-phase polymerization, and 
become an important field on peaceful use of atomic energy. A 
brief review on the applications of ionizing radiation processing in 
biomedical engineering and microelectronics is presented. The ex- 
amples of this techique were the studies on biocompatible and bio- 
functional polymers for medical use and on resists of lithography in 
microelectronics. 


17169 (CNIC-I—002, pp 373-378) Preparation of the / 
sup 57/Fe//sup 57/Co [Pd] moessbauer source. Cao Pan- 
nian; Chang Jinrong. (Academia Sinica, Beijing, BJ (China). 
Inst. of Atomic Energy). 1987. NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The industrial procedure of /sup 57/Fe//sup 57/Co [Pd] 
Moessbauer source with Pd as matrix was set up on the basis of 
improved /sup 57/Co electrodeposition and high temperature re- 
ducing diffusion techniques. /sup 57/Fe//sup 57/Co sources pro- 
duced in batches come up to the advanced level. 


17170 (CNIC-I—002, pp 407-412) Industrial, agricultur- 
al, and medical applications of radiation metrology. Current 
status and prospects for the 1990's. Hubbell, J.H. (National 
Bureau of Standards, Gaithersburg, MD (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Photon and particle radiations (gamma rays, X-rays, brems- 
strahlung, electrons and other charged particles, neutrons) from ra- 
dioactive isotopes, X-ray tubes, and accelerators are now widely 
used in gauging, production control, and other monitoring and me- 
trology devices where avoidance of mechanical contact is desirable. 
The general principles of radiation gauges, which rely on detection 
of radiation transmitted by the sample, or on detection of scattered 
or other secondary radiations produced in the sample, are dis- 
cussed. Examples of such devices currently used in industrial, agri- 
cultural, and medical situations are presented, and some anticipated 
developments are mentioned. 


17171 (CNIC-I—002, pp 380-385) Industrial application 
of radioisotopes in Australia. Easey, J.F. (Australian Atomic 
Energy Commission, Lucas Heights, Lucas Heights Re- 
search Lab.). 1987. NTIS (US Sales Only), PC A99/MF 
A011. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Over the past 10 years, the Australian Atomic Energy Com- 
mission has conducted a wide-ranging program of radioisotope ap- 
plications to solve industrial problems of local, regional or national 
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importance. Most of the investigations have been concerned with 
the behaviour of large complex systems. Broadly, the work covers 
such economically important fields as flow studies, environmental 
studies and coastal engineering studies. 


17172 (CNIC-I—002, pp 846-852) Perspective of radi- 
ation processing. Zhang Manwei. (China Univ. of Science 
and Technology, Hefei, AH). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The area of the applications of radiation techniques is very 
wide. This paper only relates to the applications of radiation tech- 
niques in industries including radiation chemical industry, radiation 
processing of foods and environmental protection by radiation, but 
the nuclear instruments and the instrumentations of radiation are 
out-side of our study. 


17173 (CNIC-I—002, pp 835-841) Industrial tracer appli- 
cation in people's republic of china. Sun Maoyi. (Academia 
Sinica, Beijing, BJ (China). Inst. of Atomic Energy). 1987. 
NTIS (US Sales Only), PC A99/MF A011. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A number of important applications of radioisotopes and 
their compounds used as tracers in petroleum industry, metallurgi- 
cal industry, mechanical industry, chemical industry, electronic in- 
dustry, hydrology and water conservancy in China are introduced 
in this paper. And the tracer technique applied to entomology is 
also mentioned. The industrial tracer applications are successful and 
beneficial in People’s Republic of China from the examples given. 


17174 (INIS-mf—11352, pp 132-135) Radiation regenera- 
tion of underground wells. Pastuszek, F.; Vacek, K. (Vodni 
Zdroje, Prague (Czechoslovakia); Ustav Jaderneho Vyz- 
kumu CSKAE, Rez (Czechoslovakia)). 25 Sep 1987. (In 
Czech). NTIS (US Sales Only), PC A10/MF AOl. Order 
Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The radiation regeneration was verified of a biologically 
silted up well 3.0 m in diameter and 9.5 m deep, with a water level 
at 3.5 m from the upper edge, in which the presence was proven of 
Thiobacillus ferroxidans. Irradiation was carried out by 4 discarded 
radiotherapeutical /sup 60/Co sources with an activity of 1.1x10/ 
sup 13/ Bq. The ascertained levels of effective porosity did not 
change over 13 months. (B.S.). 1 fig., 3 refs. 


17175 (LA-UR—89-182) Recent progress at LANSCE 
[Los Alamos Neutron Scattering Center]. Pynn, R. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W- 
7405-ENG-36. 8p. (CONF-8810182—14). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006528/JAW. 

From International collaboration on advanced neutron 
sources (ICANS); Los Alamos, NM, USA (3 Oct 1988). 

Since the last ICANS meeting in 1986, a new construction 
project, funded at the level of $17.5 million by the US Department 
of Energy, has been started at LANSCE. This project comprises an 
experimental hall with an area of 1700 square metres, a support 
building which includes both laboratories and offices, and four new 
spectrometers. The experimental hall was occupied in April of this 
year and we anticipate the use of the support building within six 
months. Both of these buildings are essential for the national user 
program which is described in this paper. 


17176 (ORNL/TM—10860) Advanced Neutron Source 
(ANS) Project: Annual report, April 1987--March 1988. 
Selby, D.L.; Harrington, R.M.; Peretz, F.J.; McBee, M.R. 
(comp.). (Oak Ridge National Lab., TN (USA)). Feb 1989. 
Contract AC05-840R21400. 225p. NTIS, PC A10 - OSTI. 
Order Number DE89007895/JAW. 

The Advanced Neutron Source (ANS) Project (formerly 
called the Center for Neutron Research) will provide the world’s 
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best facilities for the study of neutron scattering. The ANS high- 
power density reactor will be fueled with uranium silicide and 
cooled, moderated, and reflected by deuterium oxide. Peak neutron 
fluxes in the reflector are expected to be 5 to 10 x 10% 
neutrons{center—dot}m~?{center—dot}s~! with a power level be- 
tween 270 and 300 MW. This report describes the status of techni- 
cal work funded through the ANS Project during the period April 
1987 through March 1988. Earlier work is described in Center for 
Neutron Research Project Status Report and other Oak Ridge Na- 
tional Laboratory reports. 22 refs., 57 figs., 23 tabs. 


08 HYDROGEN 


17177 Novel hydrogen sensors for use at elevated tem- 
peratures. Liaw, B.Y. (Dept. of Materials Science and Engi- 
neering, Stanford Univ., Stanford, CA (US)); Deublein, G.; 
Huggins, R.A. pp v of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The need for hydrogen sensors that can be used at interme- 
diate and high temperatures has become increasingly important, yet 
practical solutions to this problem are still lacking. While attractive 
in principle, electrochemical approaches, generally based upon the 
concept of the use of photon-conducting solid electrolytes, have 
not been successful. This is primarily due to the inherent instability 
of such electrolytes at elevated temperatures. A new electrochemi- 
cal approach, using a composite structure employing a hydrogen- 
transparent mixed conductor as an electrode, a hydride-conducting 
electrolyte, and a suitable reference electrode, will be presented. In 
suitable configurations, such combinations can be operated in either 
potentiostatic or galvanostatic modes to measure wide ranges of hy- 
drogen partial pressures in gases, or hydrogen activities in liquids 
or solids. Rugged, reliable, highly selective hydrogen sensors with 
reasonably short response times that operate over a wide range of 
intermediate to high temperatures can be easily constructed. Sever- 
al examples of the application of this approach are presented. 


0801 Production 


17178 (NP—9770243) Experimental investigation of the 
metal membrane hydrogenation stage for the metal-metal hy- 
dride process. Kuegler, B. (Technische Hochschule Aachen 
(Germany, F.R.). Fakultaet fuer Maschinenwesen}. 3 Jun 
1987. 114p. (In German). NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE89770243/JAW. 

In this paper suggestions for the hydrogenation step of 
metal-metal hydride processes were formulated and experimentally 
investigated for their possible use in an electrolysis unit developed 
for this purpose. The investigations were aimed at the determina- 
tion of a realizable step for a Na-NaH demonstration plant. 


0802 Storage 
REFER ALSO TO CITATION(S) 17890 


17179 (PB—89-854400/XAB) Hydrogen storage: storage 
as a gas or liquid. January 1974-January 1989 (Citations from 
the NTIS data base). Report for January 1974-January 1989. 
(National Technical Information Service, Springfield, VA 
(USA)). Jan 1989. 198p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-853791. 

This bibliography contains citations concerning feasibility 
studies and field investigations regarding the storage of hydrogen in 
a liquid or gaseous phase. Topics include descriptions of specific 
programs undertaken by various agencies and institutions, storage 
methods for automotive fuels, and economic aspects. Some atten- 
tion is given to materials considerations for storage tanks and trans- 
port facilities. (This updated bibliography contains 338 citations, 15 
of which are new entries to the previous edition.) 
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17180 Kinetic properties of phases in the Ti-H system at 
intermediate temperatures. Liaw, B.Y. (Dept. of Materials 
Science and Engineering, Stanford Univ., Stanford, CA 
(US)); Deublein, G.; Huggins, R.A. pp v of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Materials in metal-hydrogen systems have been considered 
for various kind of practical applications, e.g. elevated temperature 
hydrogen sensors, hydrogen-based batteries, fuel cells, hydrogena- 
tion-dehydrogenation catalysis, and hydrogen production and stor- 
age. For these applications, both the thermodynamic and kinetic 
properties of the metal-hydrogen systems play important roles. An 
important issue in the latter is the need for oxide-free interfaces. 
There is also an urgent need for information about the permeability 
of hydrogen, and its dependence upon both hydrogen activity and 
temperature, in several potentially interesting metal-oxygen systems. 
A novel scheme using a general, simplified, configuration composed 
of a hydride ion-conducting molten salt electrolyte, a mixed-con- 
ducting metal membrane, and a suitable reference electrode, has 
been proposed recently for use as an intermediate temperature hy- 
drogen sensor. An example of the application of such a scheme has 
included in recent studies of the thermodynamic properties of the 
Ti-H system. The same type of experimental arrangement has now 
been used to measure the kinetic properties, such as chemical diffu- 
sion coefficients and corresponding thermodynamic enhancement 
factors of materials in the Ti-H system, using several electrochemi- 
cal techniques, which were developed earlier in this laboratory. 
The results of these measurements will be reported. 


17181 Speed of response of catalytic gate MIS gas sen- 
sors on silicon. Hughes, R.C. (Sandia National Labs., Albu- 
querque, NM (US)); Ricco, A.J.; Rye, R.R. pp v of Pro- 
ceedings of the Electrochemical Society Fall meeting: Ex- 
tended abstracts. Volume 87-2. Pennington, NJ; The Elec- 
trochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Solid state gas sensors using catalytic gates (contact) on 
semiconductors have received considerable attention recently. The 
most studied version of this sensor employs thin films of evaporated 
Pd on silicon with a thermal oxide separating the metal from the 
semiconductor. These devices make excellent detectors for molecu- 
lar hydrogen and other molecules which dissociate to form chemis- 
orbed H on the Pd surface. There is general agreement in the litera- 
ture of these devices that they work because there are deep adsorp- 
tion sites for atomic H near the Pd-SiO/sub 2/ interface. These 
sites are populated by equilibrium with dissolved H in the bulk of 
the Pd. The Pd devices are of particular interest because they can 
detect molecular hydrogen at room temperature and even below, in 
contrast to metal oxide gas sensors which only operate at high tem- 
perature (usually > 200 C). In this paper the authors discuss the 
speed of response of Pd gated MIS diodes, where the SiO/sub 2/ 
layer is about 20 A thick. The occupation of the adsorption sites at 
the Pd-SiO/sub 2/ interface causes a change in the effective elec- 
tronic barrier height which changes the reverse bias current 
through the diode. They are particularly interested in the response 
around room temperature because of applications involving unheat- 
ed sensors for molecular hydrogen detection. The authors have re- 
cently shown that diodes of this kind have extremely fast response 
in ultra high vacuum (UHV) if the Pd is Ar ion sputtered to the 
point that x-ray photoelectron spectroscopy (XPS) shows no con- 
tamination of the surface. They report here on the effect on the re- 
sponse speed of re-introducing clean diodes into the laboratory at- 
mosphere. 
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17182 (CONF-880215—8) Conversion of MSW [munici- 
pal solids waste] to methane in the SOLCON [solids-concen- 
trating] digester. Biljetina, R.; Srivastava, V.J.; Isaacson, 
H.R. (Institute of Gas Technology, Chicago, IL (USA)). 
1988. 19p. OSTI - Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616. Order Number 
T189007172/JAW. 

From Energy from biomass and wastes; New Orleans, LA, 
USA (15 Feb 1988). 

The Institute of Gas Technology (IGT) has been operating a 
1200- gallon, anaerobic solids-concentrating (SOLCON) digester at 
the Walt Disney World Resort Complex in Lake Buena Vista, Flor- 
ida since January of 1984. This digester development work is part 
of a larger effort, sponsored by the Gas Research Institute (GRI) 
Southern California Edison, that provides effective community 
waste treatment and disposal options while recovering a valuable 
methane resource from these wastes. Excellent conversions to 
methane have been obtained in the SOLCON digester during 4 
years of uninterrupted operation. Data were collected on: (1) 
Wastes from experimental municipal wastewater treatment applica- 
tions. Water hyacinths were harvested from secondary wastewater 
treatment channels and combined with sludge from primary clarifi- 
ers to maximize potential methane recoveries in the digester. (2) 
Wastes from agricultural operations. Sorghum was selected as a 
candidate because it represents both a potential energy crop, as 
well as, a waste resource if only portions of the plant are converted 
after grain production. (3) Wastes from municipal waste collection. 


17183 (DOE/ER/13719—2) One carbon metabolism in 
anaerobic bacteria: Regulation of carbon and electron flow 
during organic acid production: Progress report, June 1, 
1988--May 31, 1989. Zeikus, J.G.; Shen, Gwo-Jenn. (Michi- 
gan Biotechnology Inst., Lansing (USA)). 1989. Contract 
FG02-87ER13719. 6p. NTIS, PC A02/MF A0Ol - OSTI; 
GPO Dep. Order Number DE89006952/JAW. 

Our project deals with understanding the fundamental bio- 
chemical mechanisms that control carbon and electron flow in an- 
aerobic bacteria that conserve energy when coupling hydrogen and 
or Cl consumption to the production of acetic, propionic, or butyr- 
ic acids; and, understanding the influence of pH on the dynamics of 
end product formation and cell physiology of acidogenic bacteria. 
Two acidogens, Propionispira arboris and Butyribacterium methy- 
lotrophicum were chosen as model systems to understand the func- 
tion of oxidoreductases and electron carriers in the regulation of 
hydrogen metabolism and single carbon metabolism. These orga- 
nisms are of particular interest because both species consume hy- 
drogen during glucose fermentation but with a different end result. 
In P. arboris, H2 consumption was linked to the inhibition of CO2 
production and an increase in the propionate/acetate rate; whereas, 
Hz consumption was linked to a stimulation of CO2 consumption 
and a decrease in the butyrate/acetate ratio in B. methylotrophi- 
cum. 


17184 (DOE/PC/40077—T11) Liquid hydrocarbon fuels 
from syngas: Final technical report, March 1981--September 
1984, (Union Carbide Corp., Tarrytown, NY (USA). Tarry- 
town Technical Center). [1988]. Contract AC22-81PC40077. 
294p. NTIS, PC A13/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89002006/JAW. 

Commercial Fischer-Tropsch (F-T) processes are limited by 
deficiencies intrinsic to the metal catalysts used (Fe and Co). These 
are (1) the predominance of normal paraffins in the product, (2) a 
small liquid motor fuel fraction formed in the total product, and (3) 
the formation of oxygenated compounds which cause separation 
and corrosion problems. Union Carbide believed that substantial im- 
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provements could be made based upon recent discoveries of new 
molecular sieves. It was believed that the combustion of the new 
molecular sieves with the classical F-T catalysts could eliminate 
these deficiencies. The initial effort focused on studies of the molec- 
ular sieve component alone (Task 1). This resulted in the identifica- 
tion of UCC-108 and UCC-101 (and their variations) as candidates 
for the production of fuel range hydrocarbons with Fischer- 
Tropsch catalysts. The next step (Task 2) was the study of these 
materials in conjunction with Fischer-Tropsch catalysts to generate 
fuel hydrocarbons from syngas. A few outstanding candidates were 
discovered that provided significantly better product yields and 
quality as well as an improved catalyst stability. This report sum- 
marizes the results of the program. 80 figs., 33 tabs. 


17185 (ENEA-RT-FARE—88-06) Italian activities in bio- 
mass gasification. Brunetti, N.; Mazzanti, U. (ENEA, Casac- 
cia (Italy). Dipt. Fonti Alternative e Risparmio Energetico). 
Jun 1988. 19p. NTIS (US Sales Only), PC A03. Order 
Number DE88756719/JAW. 

The role of ENEA (Italian Commission for Nuclear and Al- 
ternative Energy Sources) in supporting and promoting technologi- 
cal research in the field of biomass gasification is illustrated. The 
main interests are (a) biomass (wood and agricultural residues) gas- 
ification for its application in developing countries and/or in specif- 
ic industrial applications; (b) RDF gasification as an energy supply 
for some industrial sectors. The most active Italian firms involved 
in the manufacture of gasifiers are indicated. The performance of 
several producer gas systems were examined and experimental tests 
carried out for long term operation in field trials. Standards and 
procedures for the evaluation of technical performance and safety 
requirements of wood gasifiers were developed and tested. 


17186 (NP—9770244) Reaction-technical studies on 
methanol cracking on a base catalyst. Neugebohren, K. 
(Technische Univ. Braunschweig (Germany, F.R.). Natur- 
wissenschaftliche Fakultaet). 9 Feb 1987. 72p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE89770244/JAW. 

The study on hand describes the production of and investi- 
gation into the reaction kinectics of a basic catalyst for the conver- 
sion of methanol into other valuable products, above all into short- 
chain olefins. The initial consideration was the idea, that an alkaline 
catalyst could react similar to acid zeolites. The actual life of zeo- 
lites is mainly determined by coking. As in contrast to the acid 
mechanism of coking no basic mechanism is known, a higher actual 
life was to be expected. In order to investigate this catalyst, a test 
stand with a fixed bed reactor was set up. A clear disadvantage of 
the catalyst developed, is its low resistance against the water and 
the carbon dioxide produced during the reaction. During the oper- 
ation the mechanically not very stable catalyst disintegrates into 
smaller particles, so that a technical use in this form would also be 
opposed by the increasing pressure loss, the collapse of the bed and 
the catalyst discharge. 


17187 (PB—89-138614/XAB) Oxide-bound transition 
metal complexes for methane activation. Annual report, Sep- 
tember 1, 1987-August 31, 1988. Schwartz, J. (Princeton 
Univ., NJ (USA). Dept. of Chemistry). 1988. 16p. NTIS, 
PC A03/MF AOl1. 

See also PB—88-169719. 

New methodology was developed for a model oxidation 
system for directly converting rhodium bis(allyl) or rhodium dihy- 
dride complexes to dioxygen or ozone adducts. Rhodium(oxygen) 
complexes and rhodium(ozone) complexes were prepared on either 
alumina or silica. Iridium analogs were prepared on silica. A series 
of heteropolyoxy anionic (HPA) complexes of rhodium was pre- 
pared involving both di(carbonyl) and dioxygen adducts. A crystal 
of TiO: was prepared for surface studies and excellent UPS data 
for deposition and chemical transformations of organorhodium 
compounds was obtained. Angular-dependent UPS spectroscopy is 
being developed to enable UHV techniques to assist in structural 
characterization of complexes on oxide surfaces. 
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17188 (STUB—23) Relation between fodder and biogas 
yield. Oestergaard, N. (Teknologisk Inst., Taastrup (Den- 
mark). Kemiteknik). Jul 1985. 21p. (In Danish). NTIS (US 


Sales Only), PC A03/MF_ AOI. 
DE88756612/JAW. 

Biogas production depends on the amount and quality of 
food fed to creatures, producing manure for biogas production. Re- 
sults based on manure from cows, heifers and fattening calves, fed 
between 4 and 15 feed units (F.U.) per day indicate that biogas pro- 
duction calculated as Gvs is a paraboloid function of the number of 
feed units given per kilo creature per day. Minimum biogas produc- 
tion takes place at a feeding rate between 110 x 10-4 F.U. per kilo 
animal per day and is rising below and above this interval. Figure 2 
shows the results of the experiments on which these assumptions 
are made. (author) 17 refs. 


Order Number 


17189 (Y/TR—89/1) Process for the manufacture of 
highly knockproof, low-durene gasoline. (Oak Ridge Y-12 
Plant, TN (USA); VEB Leuna Werke, Leuna (German 
Democratic Republic)). 1988. Contract AC05-840S21400. 
Translation of German Patent No. DD 254 952 Al, March 
16, 1988. German(GDR) Patent 254 952 Al. 7p. NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007361/JAW. 

The invention concerns the manufacture of highly knock- 
proof, low- durene gasolines from hydrocarbon mixtures that are 
formed during the conversion of methanol or dimethyl ether on sili- 
cate zeolites. The separation of the durene is accomplished by frac- 
tionation of the mixture and cold crystallization. Through mixing of 
the low-boiling fraction from fractionation and the filtrate from 
crystallization/filtration with the washing liquid that accumulates 
during durene refining, a highly knockproof gasoline is obtained. 
Durene refining is accomplished by washing with C; to C, alcohol 
mixtures. 1 tab. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 17219 


17190 (CONF-890177—1) Cellulase recovery: Problems 
and potential. Woodward, J.; Lee, N.E. (Oak Ridge Nation- 
al Lab., TN (USA)). 1989. Contract AC05-840R21400. 1 1p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89005134/JAW. 

From Ethanol from biomass annual review meeting; Golden, 
CO, USA (17 Jan 1989). 

The enzymatic hydrolysis of cellulose may become commer- 
cially feasible if the enzyme is recovered and reused. The use of 
immobilized cellobiohydrolase (CBH) and endoglucanase (EG) 
does not appear feasible since the substrate itself is insoluble. Since 
the B-glucosidase (BG) component of cellulase acts upon soluble 
substrates it has the potential to be immobilized, used, and reused in 
this form. The problem of CBH and EG recovery has been tackled 
by examining their ability to be adsorbed to inorganically-based kie- 
selguhr Macrosorb granules which can be used repeatedly for cellu- 
lase adsorption. The kinetics of the adsorption of Trichoderma 
reesei C30 cellulase protein to DEAE-Macrosorb are described and 
these Macrosorb particles have been used to recover cellulase from 
Avicel and steam-exploded aspen wood hydrolysates. The problem 
of B-glucosidase recovery could be achieved by immobilizing it 
onto an affinity material such as concanavalin A from which this 
enzyme is difficult to elute. Cellulase adsorbed onto lignocellulosic 
residues at the completion of hydrolysis can be eluted from the resi- 
due using a protein denaturant. Reactivation of the denatured 
enzyme may be possible. 19 refs., 1 fig., 3 tabs. 


17191 (ENEA-RT-TECAB—86-1) Fermentation process- 
es for the production of acetone-butanol. Innovative develop- 
ments. Gamboni, M.; Marinelli, F.; Sprocati, A.R. (ENEA, 
Rome (Italy)). Mar 1987. 40p. (In Italian). NTIS (US Sales 
Only), PC A03. Order Number DE88756725/JAW. 

The traditional fermentation process for the production of 
aceton-butanol can be renewed by the application of new biotech- 
nology in order to exploit the process for the purpose of liquid fuel 
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and/or chemicals production. At present, the main goals are the im- 
provement of solvent yield and the utilization of agricultural and/ 
or industrial by-products. In this work, we report the results con- 
cerning the batch production of acetone-butanol by clostridium ace- 
tobutylicum grown on either synthetic or natural substrates and the 
immobilization of clostridium acetobutylicum spores in view of set- 
ting up a bioreactor working in continuity with immobilized cells. 
The higher solvent production (2.6 g/1 aceton; 6.5 g/1 butanol) 
was obtained on a substrates containing only molasses at a concen- 
tration of 13%, while in synthetic medium, acid production was 
prevailing. Clostridium acetobutylicum spores have been immobi- 
lized in alginate gel-beads and then reactivated by thermal shock. 
Different immobilization conditions have been tested in order to 
ensure the entrapment of cells in the gel-beads, but results are not 
yet satisfactory. New approaches are being tested. 


17192 (NP—9770247) Reaction-technical investigations 
of synthesis gas reactions on technical catalysts for methanol 
analysis. Rickert, T. (Technische Univ. Clausthal, Clausthal- 
Zellerfeld (Germany, F.R.). Fakultaet fuer Bergbau, Huet- 
tenwesen und Maschinenwesen). 12 Dec 1986. 16lp. (In 
German). NTIS (US Sales Only), PC A08/MF A01. Order 
Number DE89770247/JAW. 

The activity and selectivity of two technical catalysts for 
methanol synthesis were determined. Two catalysts were tested: 
one with a high copper content (about 46 weight %) and one with 
about 31 weight % of copper content. Electron micrographs were 
taken from the untreated as well as from the used catalyst and the 
porosity was also determined. The electron micrographs show a 
less structured surface for catalysts with higher copper contents. 
The surface of the two catalysts changed considerably by the influ- 
ence of the synthesis gas. The BET surface area of the first catalyst 
decreased by a quarter. The reaction rate for methanol formation of 
1 to 8 mol/m/sup 3/ (Kat.).s was determined in a circulating fuel 
reactor without gradients by means of the measurement of the rate 
of material change. The formation of carbon dioxide, methane, 
ethyl alcohol, propyl alcohol and isopropyl alcohol was ten times 
to hundred times slower. A comparison of the results shows that (a) 
the reaction rates of the catalyst with a high copper content are 
much higher than those of the other catalyst, (b) the reaction rates 
are 20 to 35% higher under a pressure of 4.5 MPa than under a 
pressure of 3.5 MPa, (c) all reaction rates increase with rising tem- 
perature, (d) more by-products are formed in the high temperature 
range and (e) the catalyst with the high copper content delivers 
more by-products. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 17224, 17589, 18176 


17193 (DOE/OR/21389—13) Wood ash disposal and re- 
cycling sourcebook. Greene, W.T. (OMNI Environmental 
Services, Inc., Beaverton, OR (USA)). 25 Apr 1988. Con- 
tract FG05-830R21389. 125p. NTIS, PC A06/MF AO! - 
OSTI,; 1; GPO Dep. Order Number DE89007194/JAW. 
This report presents information on thirteen different meth- 
ods of using cr disposing of wood ash in Section III. Discussion 
concentrates on agricultural landspreading and landfilling since 
these two methods account for the disposition of about 95% of the 
wood ash produced at present in the Northeast. The thirteen dis- 
posal options include spreading on agricultural lands, landfilling, a 
sewage sludge composting agent, spreading on forest lands, a fertil- 
izer additive, to pretreat landfill leachate, cement production, a 
binding agent in charcoal production, a hazardous waste absorbing 
agent, a hazardous waste solidification agent, roadbase construction, 
a waste water treatment agent, and an agent in treating potato 
processing waste. Landfilling of wood ash at a “secure” landfill, 
i.e., one with a liner to allow recovery and treatment of leachate, 
costs about $40 to $45 per ton for tipping fees. This is the cost for 
using the landfill and can vary widely. The quoted range is based 
on 1987 rates in Maine and New Hampshire. In addition, there are 
transportation costs which typically run about $1.50 per mile for a 
10- or 12-ton truck, or about $0.15 per ton per mile. Thus a facility 
producing 5000 tons per year of ash that would have to truck the 
ash 40 miles to the nearest landfill would have tipping fees of 
$200,000 to $225,000 per year and transportation costs of $30,000 
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per year. Regulatory requirements placed on landfills have in- 
creased dramatically over the last decade. This is reflected in sub- 
stantially increased tipping fees. 


17194 (PB—89-854079/XAB) Wood as a fuel. January 
1970-August 1986 (Citations from the NTIS data base). 
Report for January 1970-August 1986. (National Technical 
Information Service, Springfield, VA (USA)). Jan 1989. 
155p. NTIS PC NO1/MF NO1. 

See also PB—89-854079. 

This bibliography contains citations concerning the availabil- 
ity, combustion aspects, economics, and feasibility of utilizing wood 
as fuel. Topics include specific project descriptions, transportation 
considerations, and fuel-drying methods. Citations pertaining specif- 
ically to synthetic-fuel production are excluded. (This updated bib- 
liography contains 343 citations, none of which are new entries to 
the previous edition.) 


17195 (PB—89-854087/XAB) Wood as a fuel. September 
1986-January 1989 (Citations from the NTIS data base). 
Report for September 1986-January 1989. (National Techni- 
cal Information Service, Springfield, VA (USA)). Jan 1989. 
50p. NTIS PC NO1/MF NO1. 

Supersedes PB—86-873874. See also PB—89-854087. 

This bibliography contains citations concerning the availabil- 
ity, combustion aspects, economics, and feasibility of utilizing wood 
as fuel. Topics include specific project descriptions, transportation 
considerations, and fuel-drying methods. Citations pertaining specif- 
ically to synthetic-fuel production are excluded. (This updated bib- 
liography contains 70 citations, all of which are new entries to the 
previous edition.) 


0905 Liquid Waste Fuels 


17196 (CONF-8806321—) Proceedings of the black 
liquor research program review fifth meeting. (Energetics, 
Inc., Columbia, MD (USA)). Sep 1988. Contract AC01- 
87CE40762. 245p. NTIS, PC All - OSTI. Order Number 
DE89007108/JAW. 

From 5. black liquor research program review meeting; 
Charleston, SC, USA (14 Jun 1988). 

On June 14--17, 1988 the participants and invited guests of 
the Cooperative Program in Kraft Recovery gathered in Charles- 
ton, South Carolina to review progress on four major black liquor 
research programs being executed at the Institute of Paper Chemis- 
try, the University of Maine, the National Bureau of Standards, and 
the University of Florida. These programs include: (1) Black 
Liquor Properties; (2) Black Liquor Droplet Formation; (3) Black 
Liquor Nozzle Evaluation; and (4) Black Liquor Combustion. In 
addition to the objectives of previous meetings, this meeting made a 
direct attempt to gather ideas on how to improve our ability to 
move from new technology concepts to commercial implementa- 
tion. Also attached is the agenda for the Charleston meeting. The 
first two days were involved with updates and reviews of the four 
major black liquor programs. A half day was spent discussing path- 
ways to implementation and developing thoughts on what industry, 
DOE and academia could do to facilitate commercial implementa- 
tion of the research results. This publication is a summary of the 
presentations made in Charleston and the industry responses to the 
research work. Readers are cautioned that the contents are in- 
progress updates on the status of the research and do not represent 
referred technical papers. Any questions regarding the content 
should be referred to the principal investigators of the project. 
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17197 (IAEA-TECDOC—474, pp 99-106) Experience 
with WASP in China. Li Zheng; Chen Qiuxin; Ge Zhengx- 
iang. (Beijing Economic Research Inst. of Water Resources 
and Electric Power, Beijing (China)). Oct 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 
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The WASP computer program has been widely used after it 
was first introduced in China. Taking into account the special char- 
acteristics of China’s electric power system, some computer pro- 
grams have been developed in the country in order to be applied to 
power generating system planning along with the WASP code. The 
basic aim of this endeavour was to provide more satisfactory repre- 
sentation of hydroelectric power plants, and to include the trans- 
mission system in the planning of the power system expansion. 
These computer programs are briefly described in this paper. In ad- 
dition, some of the problems encountered while using WASP in 
China are discussed in the paper. (author). | fig. 


1301 Resources And Availability 
REFER ALSO TO CITATION(S) 17590 


17198 (IAEA-TECDOC—474, pp 269-301) Computer 
modelling of multipurpose multireservoir systems of Sri 
Lanka. Herat, T.M. (Ceylon Electricity Board, Colombo 
(Sri Lanka)). Oct 1988. NTIS (US Sales Only), PC A15/ 
MF AOl. Order Number DE88705460/JAW. (CONF- 
8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

As in many other countries, the development of hydro re- 
sources in Sri Lanka is associated with multiple purposes, including 
the generation of electricity. Because of the importance of this re- 
source, it is necessary to optimize the characteristics of the associat- 
ed reservoirs, not only in terms of installed capacity, but also with 
regard to the use of water for power generation and the other pur- 
poses involved. This paper describes the experience of Sri Lanka in 
the use of the WASP-III computer program and several computer 
programs that have been developed in the country for simulating 
the operation of multipurpose reservoirs. (author). 5 refs, 25 figs. 


1303 Plant Design And Operation 
REFER ALSO TO CITATION(S) 17216 


17199 (IAEA-TECDOC—474, pp 171-187) Rehabilita- 
tion of a hydropower station using WASP-III to decide on al- 
ternative schemes. Tan, P.A.K. (National Electricity Board, 
Kuala Lumpur (Malaysia)). Oct 1988. NTIS (US Sales 
Only), PC A15/MF A0Ol. Order Number DE88705460/ 
JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

The National Electricity Board (NEB) of Malaysia has an 
old hydroelectric station that is already in operation for some 57 
years. Various options, involving different degrees of rehabilitation 
have been identified for extending the operating life of the station. 
This paper looks at the three methods used for evaluating the vari- 
ous options. The paper describes how WASP III is used as one of 
the methods to determine which of the options is the most econom- 
ical with respect to the optimal generation development of NEB in- 
tegrated system. The paper also describes how a candidate plant is 
treated in WASP III when its location is at two different areas 
which have vastly different fuel costs for the same fuel and trans- 
mission costs to the load centre. (author). 2 figs, 13 tabs. 


17200 (IAEA-TECDOC—474, pp 189-208) Optimisa- 
tion of the Pergau hydroelectric project using WASP-III. 
Husin, Z.A. (National Electricity Board, Kuala Lumpur 
(Malaysia)). Oct 1988. NTIS (US Sales Only), PC A15/MF 
AOl. Order Number DE88705460/JAW. (CONF-8712136— 


). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

For many years, the National Electricity Board of Malaysia 
(LLN) has been using the WASP computer model for carrying out 
electric power generating system expansion studies. WASP is used 
with other related computer programs which serve for a more de- 
tailed treatment of the system operation. This paper presents a par- 
ticular application of the WASP-III program in order to optimise 
the characteristics of a hydroelectric power station (Pergau) in 
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terms of installed capacity and energy generation, as well as the op- 
timal date of commissioning of the plant. (author). 4 figs, 11 tabs. 


1305 Economics And Management 
REFER ALSO TO CITATION(S) 17607 
1306 Environmental Aspects 


17201 (DOE/BP—1122) Columbia River Basin Fish and 
Wildlife Program Work Plan for fiscal year 1989. (USDOE 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife). Nov 1988. 234p. NTIS, PC All - OSTI. 
Order Number DE89007463/JAW. 

The FY 1989 Columbia River Basin Fish and Wildlife Pro- 
gram Work Plan (Work Plan) presents Bonneville Power 
Administration’s plans for implementing the Columbia River Basin 
Fish and Wildlife Program (Program) in FY 1989. The Work Plan 
focuses on individual Action Items found in the 1987 Program for 
which Bonneville Power Administration (BPA) has determined that 
it has authority and responsibility to implement. Each of the entries 
in the Work Plan includes objectives, background, and progress to 
date in achieving those objectives, and a summary of plans for im- 
plementation in FY 1989. Most Action Items are implemented 
through one or more BPA-funded projects. Each Action Item 
entry is followed by a list of completed, ongoing, and planned 
projects, along with objectives, results, schedules, and milestones 
for each project. The FY 1989 Work Plan emphasizes continuation 
of 113 projects, most of which involve protection, mitigation, or 
enhancement of anadromous fishery resources. BPA also plans to 
start 20 new projects in FY 1989. The number of ongoing FY 1988 
projects to be continued in FY 1989 and the number of new 
projects planned to start in FY 1989 are based on current (Septem- 
ber 7, 1988) procurement expectations. Several projects presently in 
BPA’s procurement process are expecied to be contracted by Sep- 
tember 30, 1988, the last day of FY 1988. Although these projects 
have not yet started, they have been listed in the Work Plan as on- 
going FY 1988 projects, based on projected start dates in late Sep- 
tember 1988. Throughout the Work Plan, those projects with pro- 
jected start dates in September 1988 have been noted. 


17202 (DOE/BP—1136) Impact mitigation and monitor- 
ing of the BPA 500-kV Garrison-Taft transmission line--ef- 
fects on elk security and hunter opportunity: Final report. 
Canfield, J.E. (USDOE Bonneville Power Administration, 
Portland, OR; Montana Dept. of Fish, Wildlife and Parks, 
Helena (USA)). Nov 1988. Contract AI79-84BP16380. 162p. 
NTIS, PC A09/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007441/JAW. 

This study was conducted by the Montana Department of 
Fish, Wildlife and Parks from 1984--1988 to assess the impacts of 
the Garrison-Taft segment of a 500-kV powerline on elk summer- 
fall habitat. Construction of the powerline began in 1983, and the 
powerline was energized in 1985. The Garrison-Taft powerline cor- 
ridor crossed 251 km of mountainous terrain in western Montana; 
about 465 km of new roads were constructed to provide permanent 
access to the powerline towers. The objectives of the study were: 
(1) to monitor the effectiveness of mitigation measures, including 
timing restrictions on construction activities and road closures on 
newly-built access roads, and (2) to determine if opening previous- 
ly-unroaded elk security habitats to hunters by powerline access 
roads affected elk habitat use, distribution, use of security areas, or 
elk harvest. In addition, both the potential for accelerated timber 
harvest in areas crossed by the powerline that would not have oth- 
erwise been logged because of marginal economics and iack of haul 
roads and the potential effect of powerline flashovers on future pre- 
scribed burning of elk winter-ranges were evaluated. 83 refs., 88 
figs., 15 tabs. 


17203 (DOE/BP—1182) American Fisheries Society, 
Oregon Chapter: Annual meeting and symposium. (USDOE 
Bonneville Power Administration, Portland, OR). 1989. 40p. 
(CONF-890261—Absts.). NTIS, PC A03/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89007462/JAW. 
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From 26. annual meeting and symposium of the Oregon 
Chapter American Fisheries Society; Bend, OR, USA (8 Feb 1989). 

This document contains the abstracts of papers presented at 
the Oregon Chapter of the American Fisheries Society. Topics in- 
cluded: land and water use, professional ethics, fishery management 
issues, hatchery problems, fish diseases, fish behavior, and aspects 
of forestry management. (TEM) 


17204 (DOE/BP/17622—1) Operations of the Bonifer 
and Minthorn Springs juvenile release and adult collection fa- 
cilities: Annual report, 1986. James, G.A. (USDOE Bonne- 
ville Power Administration, Portland, OR. Div. of Fish and 
Wildlife; Confederated Tribes of the Umatilla Indian Reser- 
vation, Pendleton, OR (USA)). May 1987. Contract AI79- 
84BP17622. 18p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89007407/JAW. 

Like the Bonifer Springs project, the Minthorn facility is 
used for adult fish holding and for temporary rearing or acclima- 
tion of juvenile salmon and steelhead to imprint the fish on the par- 
ticular water source and reduce stress from trucking prior to their 
downstream migration. The facility was completed in December of 
1985 and first used for juvenile acclimation in the Spring of 1986. 
An existing pond was not available at the Minthorn site so two 
concrete raceways (120 {times} 12 feet) were constructed for juve- 
nile holding/rearing. At a water depth of 3 feet and a single-pass 
water exchange rate of about 800 gpm through each raceway, the 
facility has a rearing capacity of about 15,000 to 20,000 pounds of 
fish. This capacity could be exceeded if fish were held only for a 
brief acclimation period. Both the Bonifer and Minthorn facilities 
are operated by the Umatilla Tribe with cooperation from the 
Oregon Department of Fish and Wildlife. The proposed Umatilla 
hatchery (scheduled for completion in 1989) will eventually be the 
"mother hatchery” for most salmon and steelhead releases at the 
satellite facilities. Until that time, juvenile fish are being acquired 
from various sources. This report will detail the Bonifer and Minth- 
orn facility operations from January through December 1986. 10 
figs., 10 tabs. 


17205 (DOE/BP/19461—2) An inventory of catch and 
escapement data for Columbia River salmon and steelhead: 
Final report. Martin, D.; Emery, R.; Stull, E. (Envirosphere 
Co., Bellevue, WA (USA); Argonne National Lab., IL 
(USA)). Mar 1987. Contract AI79-84BP19461. 124p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007436/JAW. 

The work described in this report was part of a larger 
project conducted by Argonne National Laboratory (ANL) for the 
Bonneville Power Administration (BPA) to determine appropriate 
methods for assessing the cumulative effects of hydroelectric devel- 
opment in the Columbia River Basin. One portion of that project 
was to develop an inventory of catch and escapement data for Co- 
lumbia River salmon and steelhead and to determine if enough rele- 
vant data are available for spawner-recruit analysis. This inventory 
was to include not the actual data but, rather, only the source, 
nature, and the extent of data needed to conduct a spawner-recruit 
analysis. Spawner-recruit analysis is one of several methodologies 
with possible utility for assessing the cumulative effects of hydro- 
electric development in the Columbia River Basin. The information 
presented in this report is not a complete inventory of catch and 
escapement data for Columbia River salmonids. Some information 
was omitted, either because of delays in responses by agencies to 
information requests, or because certain data sources, not widely 
known to exist, could not be located. 77 refs., 73 tabs. 


17206 (DOE/BP/19461—3) Methodologies for assessing 
the cumulative environmental effects of hydroelectric develop- 
ment of fish and wildlife in the Columbia River Basin: 
Volume 1, Recommendations: Final report. Stull, E.A.; Bain, 
M.B.; Irving, J.S.; LaGory, K.E.; Witmer, B.W. (USDOE 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife; Argonne National Lab., IL (USA)). 1 Jul 
1987. Contract AI79-84BP19461. 142p. NTIS, PC A07/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007438/ 
JAW. 

This volume is the first of a two-part set addressing methods 
for assessing the cumulative effects of hydropower development on 
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fish and wildlife in the Columbia River Basin. Species and habitats 
potentially affected by cumulative impacts are identified for the 
basin, and the most significant effects of hydropower development 
are presented. Then, current methods for measuring and assessing 
single-project effects are reviewed, followed by a review of meth- 
odologies with potential for use in assessing the cumulative effects 
associated with multiple projects. Finally, two new approaches for 
cumulative effects assessment are discussed in detail. Overall, this 
report identifies and reviews the concepts, factors, and methods 
necessary for understanding and conducting a cumulative effects as- 
sessment in the Columbia River Basin. Volume 2 will present a de- 
tailed procedural handbook for performing a cumulative assessment 
using the integrated tabular meihodology introduced in this 
volume. 308 refs., 18 figs., 10 tabs. 


17207 (DOE/BP/19461—4) Methodologies for assessing 
the cumulative environmental effects of hydroelectric develop- 
ment on fish and wildlife in the Columbia River Basin: 
Volume 2, Example and procedural guidelines: Final report. 
Stull, E.A.; LaGory, K.E.; Vinikour, W.S. (USDOE Bonne- 
ville Power Administration, Portland, OR. Div. of Fish and 
Wildlife; Argonne National Lab., IL (USA)). Apr 1988. 
Contract AI79-84BP19461. 62p. NTIS, PC A04/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007437/JAW. 

A hypothetical example of multiple hydroelectric develop- 
ment is used to demonstrate the applicability of the integrated tabu- 
lar methodology (ITM) that was recommended for cumulative ef- 
fects assessment in Volume 1. The example consists of an existing 
mainstem dam and four proposed small hydroelectric developments 
in a small river basin containing elk summer and winter range and 
chinook salmon spawning areas. Single-project impact assessments 
are used collectively in the methodology to estimate the cumulative 
effects of the projects on elk and salmon. The steps in cumulative 
assessment are (1) establishing a conceptual and schematic represen- 
tation of each cumulative effect, (2) calculating interaction coeffi- 
cients for each pair of projects, (3) developing interaction and 
impact matrices, (4) multiplying these matrices, (5) evaluating the 
contribution of shared project features to cumulative effects, and 
(6) incorporating the effects of already existing projects. The ITM 
is most effective when single-project assessments are accomplished 
in a detailed, quantitative manner. The methodology involves the 
use of impact response curves (such as fry emergence as a function 
of fine sediment or habitat suitability as a function of road density) 
for each impact being assessed. 14 refs., 15 figs., 16 tabs. 


17208 (DOE/BP/24238—1) Design of studies for devel- 
opment of Bonneville Power Administration fish and wildlife 
mitigation accounting policy: Phase 2, Final report: Volume 1, 
Summary report. Kneese, A.V.; Lee, D.C.; Paulsen, C.M.; 
Spofford, W.O. Jr. (Resources for the Future, Inc., Wash- 
ington, DC (USA)). Aug 1988. Contract AC79-85BP24238. 
8lp. NTIS, PC A05/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007404/JAW. 

As the mitigation prescribed by the Regional Act proceeds, 
the incremental costs of corrective measures to lessen the environ- 
mental impacts of the hydroelectric system are expected to increase 
and difficult questions to arise about the costs, effectiveness, and 
justification of alternative measures and their systemwide implica- 
tions. It was deemed prudent by the BPA to anticipate this situation 
by launching a forward-looking research program aimed at provid- 
ing methodological tools and data suitable for estimating the pro- 
ductivity and cost implications of mitigation alternatives in a timely 
manner with state-of-the-art accuracy. In this spirit, Resources for 
the Future (RFF) agreed at the request of the BPA to develop a 
research program which would provide an analytical system de- 
signed to assist the BPA Administrator and other interested and re- 
sponsible parties in evaluating the ecological and economic aspects 
of alternative protection, enhancement, and mitigation measures. 12 
refs., 4 figs., 1 tab. 
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17209 (DOE/BP/24238—2) Design of studies for devel- 
opment of Bonneville Power Administration fish and wildlife 
mitigation accounting policy: Phase 2, Final report: Volume 2, 
Technical reports. Kneese, A.V.; Lee, D.C.; Paulsen, C.M.; 
Spofford, W.O. Jr. (USDOE Bonneville Power Administra- 
tion, Portland, OR. Div. of Fish and Wildlife; Resources for 
the Future, Inc., Washington, DC (USA)). Dec 1988. Con- 
tract AC79-85BP24238. 559p. NTIS, PC A24/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89007411/JAW. 

The incremental costs of corrective measures to lessen the 
environmental impacts of the hydroelectric system are expected to 
increase and difficult questions to arise about the costs, effective- 
ness, and justification of alternative measures and their systemwide 
implications. The BPA anticipate this situation by launching a for- 
ward-looking research program aimed at providing methodological 
tools and data suitable for estimating the productivity and cost im- 
plications of mitigation alternatives in a timely manner with state- 
of-the-art accuracy. Resources for the Future (RFF) agreed at the 
request of the BPA to develop a research program which would 
provide an analytical system designed to assist the BPA Adminis- 
trator and other interested and responsible parties in evaluating the 
ecological and economic aspects of alternative protection, enhance- 
ment, and mitigation measures. While this progression from an eco- 
logical understanding to cost-effectiveness analyses is straightfor- 
ward in concept, the complexities of the Columbia River system 
make the development of analytical methods far from simple in 
practice. The Phase 2 final report outlines the technical issues in- 
volved in developing an analytical system and proposes a program 
of research to address these issues. The report is presented in the 
Summary Report (Volume 1), and the present volume which con- 
sists of three technical reports: Part I, Modeling the Salmon and 
Steelhead Fisheries of the Columbia River Basin; Part II, Models 
for Cost-Effectiveness Analysis; and Part III, Ocean Fisheries Har- 
vest Management. 


17210 (DOE/BP/33823—1) Augmented fish health moni- 
toring in Oregon: Annual report, June 2, 1987--May 31, 1988. 
Bauer, J.; Holt, R.; Groberg, W.; Onjukka, S.; Amandi, A.; 
Smith, L.; Cummings, E.; Banner, C.; Kreps, T.; Vendshus, 
S. (USDOE Bonneville Power Administration, Portland, 
OR. Div. of Fish and Wildlife; Oregon Dept. of Fish and 
Wildlife, Portland (USA)). May 1988. Contract AI79- 
87BP33823. 78p. NTIS, PC A05/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89007406/JAW. 

Diminished natural fish production in the Columbia River 
Basin has prompted increased artificial propagation to compensate 
both for losses of anadromous salmonids related to hydroelectric fa- 
cilities and for other causes. The health and quality of artificially 
propagated smolts probably is a major influence on survival. Smolt 
survival varies greatly from one location to another, among differ- 
ent species and from one year to the next. Fish health monitoring is 
necessary to identify cause of mortality, assist in producing a 
healthy smolt, and provide a means for improving hatchery effec- 
tiveness. The Bonneville Power Administration (BPA) conducted a 
series of meetings to define the minimum “needed” level of fish 
health monitoring, determine what was presently being done and 
what additional effort was needed in the Basin’s 54 anadromous fish 
hatcheries. Funding for the additional effort in Oregon began June 
2, 1987. The goal of this project is to increase smolt-to-adult surviv- 
al by accomplishing the following: (1) increase monitoring for spe- 
cific fish pathogens and fish health parameters; (2) measure hatch- 
ery water supply quality; (3) identify facility impediments to fish 
health; (4) create a database of hatchery and fish health informa- 
tion; (5) establish a technical steering committee to evaluate and 
refine the project annually; and (6) increase communication and 
technology application among personnel in hatcheries, research, 
management, other agencies and the public. 4 refs., 3 figs., 10 tabs. 


17211 (DOE/BP/35885—1) Impact of redd loss at Ver- 
nita Bar on Hanford Reach chinook salmon production: Final 
report, 1988. Rogers, D.E.; Hilborn, R. (Washington Univ., 
Seattle (USA). Fisheries Research Inst.). Dec 1988. Con- 
tract AI79-87BP35885. 28p. NTIS, PC A03/MF AOI - 
OSTI; GPO Dep. Order Number DE89007409/JAW. 

This report describes the effect on chinook salmon produc- 
tion within the Hanford Reach of redd loss at Vernita Bar. The 
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current target escapement of 40,000 chinook past McNary dam has 
no real biological justification because the wrong data were used in 
the analysis and the methods used are now known to be very unre- 
liable for the type of data available. The escapement that maximizes 
MSY may be lower than 40,000, or much higher, and reliable esti- 
mates of optimum escapement are unlikely to be available for sever- 
al more years. If the optimum escapement is truly 40,000 (or less), 
then loss of a few hundred redds on Vernita Bar would have no 
detrimental, and possibly beneficial consequences on total chinook 
production from the Hanford Reach, so long as escapements are in 
excess of 40,000. If the optimal escapement is actually much higher 
(60,000+-), the biological cost of redd loss when escapements are in 
excess of 40,000 would be about two fish in the adult return for 
every redd lost. So long as escapements exceed 40,000, the issue of 
redd loss at Vernita Bar is simply a question of losing a few dozen 
or hundred adult fish in the next brood and is not an issue of stock 
conservation. 12 refs., 6 figs., 12 tabs. 


17212 (DCE/BP/39638—3) Evaluation of the contribu- 
tion of chinook salmon reared at Columbia River Hatcheries 
to the Pacific salmon fisheries: Annual report FY 1987. Vree- 
land, R.R. (National Marine Fisheries Service, Portland, OR 
(USA)). Jan 1988. Contract AI79-84BP39638. 113p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007461/JAW. 

In 1979 this study was initiated to determine the distribution, 
contribution, and value of artificially propagated fall chinook from 
the Columbia River. Tagging of hatchery fall chinook began in 
1979 with the 1978 brood and was completed in 1982 with the 1981 
brood of fall chinook at rearing facilities on the Columbia River 
system. Sampling for recoveries of these tagged fish in the sport 
and commercial marine fisheries from Alaska through California, 
Columbia River fisheries, and Columbia River hatcheries and adja- 
cent streams occurred from 1980 through 1986. Estimated recover- 
ies of the tagged fall chinook are available for 1980 through 1984 
for most major salmon fisheries on the Pacific coast. Data for 1985 
and 1986 are incomplete at this time. Hatchery return data are com- 
plete except for a few possible returns of tagged fish in 1987. 
Enough data are available to examine contributions to the fisheries 
and total survivals among broods, hatcheries within broods and re- 
leases within hatcheries for the same brood. The 1979 brood of fall 
chinook had the greatest average contribution to the fisheries of 3.9 
tagged fish caught for every 1000 tagged fish released. The 1979 
brood was followed by the 1978, 1980, and 1981 broods at 2.8, 2.3, 
and 2.1 tagged fish per 1000 releases respectively. There was con- 
siderable variation among rearing facilities within any brood. In the 
1979 brood for example, the fishery contribution ranged from 12.7 
fish per 1000 releases from Spring Creek Hatchery to 0.3 fish per 
1000 releases from Little White Salmon Hatchery. 11 refs., 9 figs., 
24 tabs. 


17213 (DOE/BP/39642—2) Snake River Fall Chinook 
Salmon Brood-stock Program (1981-1986): Final report. Har- 
rell, L.W.; Flagg, T.A.; Waknitz, F.W. (National Oceanic 
and Atmospheric Administration, Seattle, WA (USA)). Mar 
1987. Contract AI79-83BP39642. 24p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007460/ 
JAW. 

The objective of the Snake River Fall Chinook Salmon 
Brood-stock Program was to hatch eggs from upriver stocks, rear 
the fish to spawning maturity, and use the resulting eggs for stock 
restoration in the Snake River. Approximately 15,000 eyed Snake 
River fall chinook salmon eggs were obtained each winter in 1981, 
1982, 1983, and 1984 from various Columbia River hatcheries. Fish 
from these eggs were reared in dechlorinated City of Seattle water 
at the Northwest and Alaska Fisheries Center or in constant 
10.5{degree}C groundwater at the University of Washington's Big 
Beef Creek Research Station. Seawater tolerance trials of 0+ age 
(3--5 months) juveniles in all four brood stocks were strongly sug- 
gestive of the 1+ age smoltification pattern of spring chinook 
salmon. Attempts to transfer 0+ age fish to marine net-pens at the 
Manchester Marine Experimental Station were unsuccessful during 
the four brood years. The only Snake River fall chinook salmon 
that demonstrated acceptable survival after 4 months residence in 
seawater were fish that were transferred as 1+ age smolts. After 
smolts were successfully transferred to seawater, losses were mini- 
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mal for several months. However, in all Snake River chinook 
sa!mon stocks, mortality due to bacterial kidney disease (BKD) and 
a previously undescribed "rosette disease’’ resulted in very few ma- 
turing fish at 4 or 5 years of age. 5 refs., 7 figs. 


17214 (DOE/BP/64344—1) Augmented fish health moni- 
toring for Washington Department of Wildlife: Annual report, 
1987. Gearheard, J.; Kerwin, J.; Roberts, S.; Bolding, B. 
(Washington State Dept. of Wildlife, Olympia (USA)). Nov 
1988. Contract AI79-86BP64344. 29p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007405/ 
JAW. 

This report documents the progress of various tasks during 
the second year of a five year augmented fish health monitoring 
project. Fish at Washington Department of Wildlife hatcheries 
rearing anadromous fish for the Columbia River drainage were in- 
tensively monitored either annually, semi-annually, or monthly for 
various pathogens of concern. We have developed a database for 
documentation of the presence and severity, or absence of these 
pathogens. In addition, we are progressing in the development of 
disease histories for these stations. The installations have been ex- 
amined for impediments to good fish health both in terms of physi- 
cal (structural and water supply) problems and loading problems. 
Recommendations have been made to correct these difficulties. 2 
refs., 3 figs., 16 tabs. 


17215 (DOE/BP/65813—1) Orofino Creek Passage 
Project biological and engineering feasibility report: Comple- 
tion report 1988. Huntington, C.W. (Seton, Johnson, and 
Odell, Inc., Portland, OR (USA)). Oct 1988. Contract 
AC79-87BP65813. 213p. NTIS, PC A10 - OSTI. Order 
Number DE89007408/JAW. 

If implemented, the Orofino Creek Passage Project will pro- 
vide adult fish passage at barrier waterfalls on Orofino Creek, 
Idaho, and give anadromous salmonids access to upstream habitat. 
Anadromous fish are currently blocked at Orofino Falls, 8.3 km 
above the stream’s confluence with the Clearwater River. This 
report summarizes results of a study to determine the potential for 
increasing natural production of summer steelhead (Salmo gaird- 
neri) and spring chinook salmon (Oncorhynchus tschawytscha) in 
the Orofino Creek drainage by enhancing adult fish passage. Data 
on fish habitat, migration barriers, stream temperatures and fish 
populations in the drainage were collected during 1987 and provid- 
ed a basis for estimating the potential for self-sustaining anadromous 
salmonid production above Orofino Falls. Between 84.7 and 103.6 
km of currently inaccessible streams would be available to anadro- 
mous fish following project implementation, depending on the level 
of passage enhancement above Orofino Falls. These streams contain 
habitat of poor to good quality for anadromous salmonids. Low 
summer flows and high water temperatures reduce habitat quality 
in lower mainstem Orofino Creek. Several streams in the upper wa- 
tershed have habitat that is dominated by brook trout and may be 
poorly utilized by steelhead or salmon. 32 refs., 20 figs., 22 tabs. 


1307 Power-conversion Systems 


17216 (DOE/CE—0218) Small-scale hydropower  sys- 
tems. (Conservation and Renewable Energy Inquiry and 
Referral Service, Silver Spring, MD (USA)). Apr 1988. 8p. 
NTIS, PC A02/MF AO1 - OSTI; GPO Dep. Order Number 
DE89007321/JAW. 


This report covers several aspects of small-scale hydropower 
systems. The topics covered are: head and flow; waterwheels; im- 
pulse and reaction turbines; feasibility and practicality; environmen- 
tal impact; and economics. 24 refs., 5 figs. (JF) 
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17624, 17625, 17626, 17837, 17838, 17839, 17851, 17900, 18183, 18331, 18331 


17217 (DOE/CH/10093—39) Photovoltaic energy pro- 
gram summary: Volume 2, Research summaries, Fiscal Year 
1988. (Solar Energy Research Inst., Golden, CO (USA)). 
Jan 1989. Contract AC02-83CH10093. 184p. NTIS, PC 
A09/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89000832/JAW. 


This summary is prepared each year to provide an overview 
of the government-funded activities within the National Photovol- 
taics Program. Tasks conducted in-house by the pariicipating na- 
tional laboratories or under contract by industrial, academic, and 
other research institutions are highlighted. This document covers 
those activities initiated, renewed, or completed during Fiscal Year 
1988 (October 1, 1987 through September 30, 1988). This summary 
is divided into three major sections. The first section includes an 
introduction and the individual summary sheets for each activity, 
grouped by directing organization. Within each organizational 
grouping, projects are listed alphabetically by project area/task and 
then by contract number within the project area. A list of publica- 
tions is provided in the second section, and these are also grouped 
by directing organization. They are listed alphabetically by princi- 
pal author within the organization. Because the individual contract 
suramary sheets include limited information on major project re- 
ports, check the list of publications for the most complete biblio- 
graphic information. The third section of this document contains a 
list of subcontractors and a table of acronyms and abbreviations. 


17218 (DOE/ER/13690—1) [Characterization of lignin 
peroxidases from Phanerochaete]: Progress report. Tien, 
Ming. (Pennsylvania State Univ., University Park (USA)). 
[1989]. Contract FG02-87ER 13690. 9p. NTIS, PC A02/MF 
AO1 - OSTI; GPO Dep. Order Number DE89007351/JAW. 


Our studies on molecular biology have unequivocally dem- 
onstrated that the lignin peroxidases are coded for by different 
genes. We were to first to report on the cloning and structure of a 
cDNA clone encoding lignin peroxidase isozyme H8. Consistent 
with the classification of ligninase as a peroxidase, certain residues 
thought to be essential for peroxidase activity were identified. The 
amino acid sequences near these residues are homologous with 
other known peroxidase sequences. Our cDNA clone has also al- 
lowed us to show that expression of ligninases is regulated at the 
level of messenger RNA production. More recently, we have iso- 
lated cDNAs encoding lignin peroxidase isozymes H2, H6, and a 
variant H8. Comparative Northern blotting analyses of RNA isolat- 
ed from basidoiospores have shown that these cDNA clones are 
not allelic variants, but are encoded by distinct genes. Our cloning 
studies have also demonstrated that the lignin peroxidase genes are 
not coordinatedly regulated in response to environmental stress. 
For example, our Northern blot results and protein work has 
shown that under conditions of nitrogen limitation, both the H2 and 
H8 isozymes are expressed, whereas under carbon limitation only 
isozyme H2 is expressed. Under both nitrogen and carbon limitation 
the regulation occurs at the level of mRNA production. 
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17219 (ENEA-RT-TIB—86-17) Enzymatic hydrolysis of 
cellulose: Study of the process of recovery of cellulose glu- 
cides by the technique of hyperfiltration on polysulphonic 
membranes. Pizzichini, M.; Fabiani, C.; Sperandei, M. 
(ENEA, Rome (lItaly)). Jul 1986. 34p. (In Italian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88756729/JAW. 

Membrane separation technology can optimize some steps of 
cellulose enzymatic hydrolysis process. In order to continuously 
remove glucose and cellobiose in the permeate solution and recover 
the enzymes in the recycling stream, the separation by ultrafiltra- 
tion of glucides from enzymes was studied. Celluclast enzyme sup- 
plied by Novo,in aqueous buffer solution at pH5 and concentration 
of 0.2-4% w/v range, was used as a feed. Glucides concentration 
was in the 0.02-0,95% w/v$range. A DDS UF System (Lab Unit- 
20) was employed with 16 flat membranes type GS81PP with cut 
off at 6000 dalton. During the separation test, a reduction in the 
permeate flux caused by protein deposition on the membrane sur- 
face was observed. Water washing of the membranes cleans all the 
membranes package and the original membranes permeability (80 
1/sq. m/h at 4 bars) is recovered. Glucides can be quantitatively 
recovered by the UF process. However the high cellulase concen- 
tration may produce a slight enzyme inactivation (2-9%). 


17220 (NEI-NO—74) Socio-economic values in biomass 
for energy purposes. Final report. Hofseth, P. (Norges Land- 
bruksvitenskapelige Forskningsraad, Oslo). 1986. 22p. (In 
Norwegian). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88756599/JAW. 

The report deals with a project on the increased use of bio- 
mass resources for space heating in Norway. The aim of the project 
was to assess the socio-economic values of biomass in cooperation 
with a water-power dominated system. 4 figures, 1 table. 


17221 (NP—9770258) Systems for the utilization of 
solar, wind and biogas energy in the PR of China. Phase ITI. 
Project biogas plants. Final report. Loll, U.; Pawletta, G.; 
Reinert, D. (Loll (U. Dr. Ing.) Abwasser- und Abfalltech- 
nik, Darmstadt (Germany, F.R.); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Dec 
1987. 5ip. (In German). NTIS (US Sales Only), PC A04/ 
MF AOl1. Order Number DE89770258/JAW. 

The German-Chinese cooperation programme focuses on the 
further development of systems for the utilization of alternative 
energy sources, e.g. solar, wind, and biogas energy, based on know- 
how transfer and with the aim to improve the technical knowledge 
of both partners. Biogas plants of different design were constructed 
in the pilot village of Yihezuany in the Daxing district near Beijing. 
The technology of the plants shows different degrees of sophistica- 
tion, so that the plants will be variable enough for different sites. 
(orig.) With 23 figs. 


17222 (NP—9770263) Status report biomass. Pt. 1 and 2. 
Pt. 1: Biogas. Pt. 2: Direct and reduced combustion. Zieroth, 
G. (Deutsche Gesellschaft fuer Technische Zusammenarbeit 
(GTZ) G.m.b.H., Eschborn (Germany, F.R.). German Ap- 
propriate Technology Exchange (GATE); Bundesminister- 
ium fuer Wirtschaftliche Zusammenarbeit, Bonn (Germany, 
F.R.)). 1980. 219p. (In German). NTIS (US Sales Only), PC 
A10. Order Number DE89770263/JAW. 

Rising crude oil prices, ecological limitations and a lack of 
suitable technologies allowing to utilize the resources on hand are 
typical of the energy economic situation of many developing coun- 
tries. On behalf of the Federal Ministry for Economic Co-operation 
GATE is planning a special program to support the developing 
countries, especially their rural areas, and help them solve their 
energy problems. The program focuses on renewable energy source 
technologies. Apart from dealing with the technico-chemical and 
technico-physical fundamentals of biomass conversion, part one of 
the status report informs about the potentials of different energy 
sources as well as about the respective technologies required to uti- 
lize them. Pointing out their specific characteristics part two facili- 
tates access to existing small-scale and large-scale plants and dis- 
cusses both the economic and socio-economic aspects of biomass 
conversion plants. Individual data sheets, details on accessories, and 
lists with addresses to refer to are annexed. 
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17223 (PB—89-130173/XAB) Industrial-hygiene walk- 
through survey report: Spectrolab, Inc., 12500 Gladstone 
Ave., Sylmar, California, March 16, 1977. Boeniger, M. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA). Div. of Surveillance, Hazard Evaluation and 
Field Studies). 15 Apr 1977. 18p. (IWS—068.12). NTIS, PC 
AQ3/MF AOl1. 

As part of an investigation into possible hazardous working 
conditions existing during the production of photovoltaic cells and 
panels, a study was made of the Spectrolab, Inc., Sylmar, California 
where silicon ingots were produced for the cells and panels used 
for space applications. The total number of employees was about 
230 to 250 with about 180 being directly involved in the production 
of silicon ingots. The raw materials used included high-purity sili- 
con and some boron doped silicon in a solid form. Ingots were 
sliced with an abrasive slurry. Slices were then cleaned using a va- 
riety of solvents and placed in hydrofluoric-acid/nitric-acid baths 
for etching. Phosphine was used in tube furnaces to diffuse phos- 
phorus into the surface of the slice. Cleaned slices were placed in a 
chamber where silver was coated on one side and a silver metal 
grid was applied to the other side. After application of an antire- 
flection coating, metal contacts were fired onto the cells in a hy- 
drogen furnace. The facility had a physician, and there was an em- 
ployee on each shift with formal first aid training. Medical exami- 
nations were required of all incoming employees. No periodic phys- 
ical examinations were required. Chest x-ray, blood tests, and urine 
tests were provided and there was a formal safety program in 
place. Full face respirators were provided in the diffusion room 
along with gloves and face shields; emergency shower facilities 
were available. 


17224 (SI-RR—4) Harvesting summer dried tree sections 
for energy. Exploitation of marginal forest resources for fuel. 
Kofman, P.D. (Skovteknisk Inst., Copenhagen (Denmark)). 
1988. 37p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88756609/JAW. 

In order to avoid storage losses in piles of wood chips in- 
tended as fuel for district heating plants, it was investigated wheth- 
er storage of tree sections might present a solution, as previous re- 
search had indicated this possibility. Four months after felling, one 
third of the stack was chipped, the remaining two thirds were 
chipped after one and two months. Covering with tarpaulins for 
protection against rain reduced costs. Bad weather conditions re- 
sulted in the miscarriage of the storage trial because of the exten- 
sive moisture content of the tree sections. It was concluded that the 
trees should be completely devoid of needles before they are 
stacked, or the stack should be covered with tarpaulins. The tree 
section storing method cannot as yet be recommended on a large 
scale. (AB). 


17225 Electrical switching properties of polypyrrole/ 
TCNQ/Cu composites: Possibilities for microelectronic appli- 
cations. Nagasubramanian, G. (Jet Propulsion Labs, Califor- 
nia Institute of Technology, Pasadena, CA (US)); Di Ste- 
fano, S.; Moacanin, J. pp v of Proceedings of the Electro- 
chemical Society Fail meeting: Extended abstracts. Volume 
87-2. Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

In recent years, Organic Conducting Polymers (OCP) have 
generated widespread interest, and have been proposed as choice 
materials for a variety of applications, including: surface passivants, 
corrosion protection coatings on Si in photoelectrochemical cells, 
electrochromic displays, batteries, and electrochemical sensors. The 
potential of these polymers to cycle between conducting and insu- 
lating forms is an attractive possibility for reversible switching ap- 
plications, since this reversible nature is not inherent in inorganic 
switching materials such as a-Si:H. In spite of this salient feature, 
the emergence of the conducting polymers as possible candidate 
materials for switching application is deterred by the presence of 
liquid electrolyte (which acts as a source and sink for the counter 
ions). This usually involves bulky cell arrangements for contain- 
ment, a third phase. The authors report for the first time the char- 
acteristics and fabrication of a Au/polypyrrole TCNO/Cu which 
behaves as a solid state switch without any liquid electrolyte. In 
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this configuration, the materials and cell geometry lend themselves 
to the fabrication of thin film devices. 


17226 Some effects of crystal growth parameters on mi- 
nority carrier lifetime in float-zoned silicon. Ciszek, T.F. 
(Solar Energy Research Institute, Golden, CO (US)); Wang, 
T.; Schuyler, T. pp v of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Large minority carrier lifetimes are desirable for efficient sil- 
icon solar cells as well as some other materials-sensitive devices. 
Crystal growth conditions can influence lifetime, even in nominally 
high-purity growth methods such as float zoning. In this investiga- 
tion, the authors studied some float-zoning parameter effects on 
lifetime. They included degree of purification. feed rod cleaning 
procedures, p-type dopant species and density, crystal cooling rate, 
crystal size, and microdefect incorporation. 


17227 Photocatalytic electrochemistry at a_biological- 
membrane metal-colloid interface. Greenbaum, E. (Oak 
Ridge National Lab., P.O. Box X, Bldg. 4500N, Oak Ridge, 
TN (US)). pp 1160 of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A method for electrically contacting the electron-transport 
chain of photosynthesis is described. Colloidal platinum was pre- 
pared and precipitated directly onto photosynthetic thylakoid mem- 
branes from aqueous solutions, and entrapped on fiberglass filter 
paper. This composition of matter was capable of sustained simulta- 
neous photoevolution of hydrogen and oxygen when irradiated at 
any wavelength in the chlorophyll absorption spectrum. Experi- 
mental data support the interpretation that part of the platinum 
metal catalyst is precipitated adjacent to the photosystem-I reduc- 
tion site of photosynthesis and that electron transfer occurs across 
the interface between photosystem I and the catalyst. Photoactivity 
of the material was dependent on the nature of the ionic species 
from which the platinum was precipitated. When contacted with 
metal electrodes, the thylakoid-platinum combination is capable of 
generating a sustained flow of current through an external load re- 
sistor. 
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17228 (NP—9770253) Systems for the application of 
solar, wind and biogas energy in the People’s Republic of 
China. Phase 3: Photovoltaic section. Final report. Maass, K.; 
Sonnenberger, G. (AEG-Telefunken Anlagentechnik, Wedel 
(Germany, F.R.). Fachbereich Raumfahrt, Neue Technolo- 
gien; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.)). Dec 1987. 137p. (In German). 
NTIS (US Sales Only), PC A07. Order Number 
DE89770253/JAW. 


As part of the German-Chinese cooperation the following 
photovoltaic supplied systems were planned and installed close to 
Beijing: TV, radio link, telephone, TV-transmitter and public ad- 
dress system. Further a drinking water and irrigation system 
through means of PV powered deep well pumps were installed. 
The goal of the Chinese-German cooperation programme is the 
joint development of systems for use of alternative energy sources, 
on the basis of the know-how exchange and utilization in order to 
increase the knowledge and experience of both partners. The oper- 
ation data obtained during the operation and test phase after instal- 
lation were the base for a technical-economic evaluation of each in- 
dividual system. (orig.) With 46 tabs., 35 figs. 
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17229 (PB—89-854186/XAB) Solar dynamic power space 
stations. January 1972-December 1988 (Citations from the 
International Aerospace Abstracts data base). Report for Jan- 
uary 1972-December 1988. (National Technical Information 
Service, Springfield, VA (USA)). Jan 1989. 54p. NTIS PC 
NO1/MF NO1. 

U.S. sales only. 

This bibliography contains citations concerning hardware 
implementation and theoretical analyses of a proposed power 
supply for the NASA-sponsored space station. Performance and re- 
liability predictions, life-cycle analyses, and comparisons with other 
types of power supplies are discussed. Descriptions of specific com- 
ponents, including heat pipes, thermal radiators, and steam turbines 
are also included. (Contains 95 citations fully indexed and including 
a title list.) 


17230 (SAND—88-3409C) Remote applications of photo- 
voltaic systems. Post, H.N.; Jones, G.J.; Thomas, M.G.; Cas- 
barro, J.J.; Firor, K. (Sandia National Labs., Albuquerque, 
NM (USA)). 1989. Contract AC04-76DP00789. 7p. (CONF- 
890213—1). NTIS, PC A02/MF AOI - OSTI; 1; GPO Dep. 
Order Number DE89005211/JAW. 

From 16. annual energy technology conference; Washington, 
DC, USA (28 Feb 1989). 

Photovoltaic (PV) systems can meet the energy needs of 
small and remote grid-independent applications. These applications 
are characterized by the need for a highly reliable source of electri- 
cal energy to meet relatively small loads in areas where conven- 
tional sources are too costly to install and/or cannot be maintained. 
A major application for PV is for use in rural electrification both in 
the US and in the developing countries. 7 refs., 2 figs. 


1407 Solar Thermal Power Systems 


REFER ALSO TO CITATION(S) 17229, 17806 


17231 (SAND—88-8262) US-Spain evaluation of the 
Solar One and CESA-I receiver and storage systems, Baker, 
A.F.; Faas, S.E.; Radosevich, L.G.; Skinrood, A.C.; Peire, 
J.; Castro, M.; Presa, J.L. (Sandia National Labs., Liver- 
more, CA (USA)). Feb 1989. Contract AC04-76DR00789. 
166p. NTIS, PC A08/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89007553/JAW. 

Solar One and CESA-I are two experimental plants that 
were built to evaluate the feasibility of solar thermal central receiv- 
er technology for electric power production. Solar One, a 10 MW/ 
sub e/ plant, is located near Barstow, California, USA, and CESA- 
I, a 1.2 MW/sub e/ plant, is located near Almeria, Spain. This 
report compares the performance of the receiver and thermal stor- 
age systems for the two plants. 42 refs., 75 figs., 24 tabs. 


17232 (SERI/STR—253-3431) Wind loads on heliostats 
and parabolic dish collectors: Final subcontractor report. Pe- 
terka, J.A.; Tan, Z.; Bienkiewicz, B.; Cermak, J.E. (Solar 
Energy Research Inst., Golden, CO (USA)). Nov 1988. 
Contract AC02-83CH10093. 271p. NTIS, PC Al2/MF AOl 
- OSTI; 1; GPO Dep. Order Number DE89000852/JAW. 

A major intent of this study was to define wind load reduc- 
tion factors for parabolic dish solar collectors within a field pro- 
tected by upwind collectors, wind protective fences, or other 
blockages. This information will help researchers improve the econ- 
omy of parabolic collector support structures and drive mecha- 
nisms. The method used in the study was to generalize wind load 
data obtained during tests on model collectors placed in a modeled 
atmospheric wind in a boundary-layer wind tunnel. A second ob- 
jective of the study was to confirm and document a sensitivity in 
load to level of turbulence, or gustiness, in the approaching wind. 
A key finding was that wind-load reduction factors for forces (hori- 
zontal and vertica!) were roughly similar to those for flat heliostats, 
with some forces significantly less than those for flat shapes. How- 
ever, load reductions for moments showed a smaller load reduction, 
particularly for the azimuth moment. The lack of load reduction 
could be attributed to collector shape, but specific flow features re- 
sponsible for and methods to induce a load reduction were not ex- 
plored. 62 figs., 13 tabs. 








14 SOLAR ENERGY 
1407 Solar Thermal Power Systems 


17233 Mechanical properties of high temperature alloys 
in molten Na-K nitrate salts. Goods, S.H. (Sandia National 
Labs., Livermore, CA (US)). pp v of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Common among many designs for solar central receivers is 
the use of molten nitrate salts as the cooling or heat transfer fluid. 
In these designs, the receiver, an array of tubing constructed of a 
high temperature alloy, will be heated to temperatures approaching 
600C by a heliostat field focussing sunlight upon it. The nitrate salts 
which are pumped throughout the receiver tubing serve to remove 
the sensible heat generated by the incident insolation. The alloy 
from which such a receiver is to be constructed must withstand an 
environment that is exceptionally hostile in nature. This report re- 
views the results of an experimental program in which the effects 
of long term salt exposure on the mechanical properties of four pos- 
sible containment alloys were studied through a series of slow 
strain tensile tests. Specifically, Alloy 800 and 316 SS were studied 
as likely choices for the receiver tube panel array itself where the 
maximum temperatures will be experienced (600C). Ht-9, a ferritic 
steel, is a less likely, but a lower cost alternative to these materials 
was examined at the same temperature. Results are also shown for 
2 1/4Cr-1Mo where testing was performed at lower temperatures 
(425C and 525C) representative of certain thermal storage subsys- 
tems. 


1409 Solar Thermal Utilization 


17234 (DOE/CE—0219) Climate fundamentals for solar 
energy systems. (Conservation and Renewable Energy In- 
quiry and Referral Service, Silver Spring, MD (USA)). Apr 
1988. 6p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007319/JAW. 

Climate greatly influences the performance of any solar 
energy system. How many daylight hours are there in January? 
How much cloud cover is there in March? These are some of the 
first questions that must be asked when considering a solar heating 
or photovoltaic system for your home or community. The more 
direct sunlight a solar energy system receives, the better it will per- 
form. In this fact sheet, sunlight is referred to as solar radiation. (It 
is also called solar irradiance and insolation.) Microclimate also has 
an important effect on solar heating and photovoltaic systems. Mi- 
croclimate refers to the weather patterns (e.g., winds, fog, frost) 
that are unique to the building site. 28 refs., 5 figs. 


17235 (DOE/CH/10093—47) Solar buildings program 
summary: Volume 1, Overview: Fiscal year 1988. (Solar 
Energy Research Inst., Golden, CO (USA)). Feb 1989. 
Contract AC02-83CH10093. 16p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89000862/JAW. 

The Solar Buildings Technology Program conducts research 
to provide the solar and buildings industries with the technology 
base needed to develop reliable solar systems that can contribute 
significantly to a building's space heating, hot water, cooling, and 
lighting requirements at competitive costs. Major research activities 
are aimed at improving the overall effectiveness of solar water and 
space heating systems, increasing solar cooling system performance, 
increasing daylighting system contributions, and increasing overall 
building energy contributions from individual solar heating, cool- 
ing, and daylighting technologies through systems integration. 
These activities are planned and executed in close cooperation with 
the solar and buildings are planned and executed in close coopera- 
tion with the solar and buildings industries to ensure the results of 
program efforts can readily be adopted by the private sector. This 
document summarizes the program’s Fiscal Year (FY) 1988 re- 
search activities. 
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17236 (NP-—-9770246) Development of a system design 
for the optimized hybrid use of solar energy with aerated, 
heat-storing building elements with special consideration of 
available systems. Klaus, G. (Hannover Univ. (Germany, 
F.R.). Inst. fuer Bautechnik und Entwerfen; Hannover 
Univ. (Germany, F.R.). Fachbereich Architektur). Jan 1987. 
195p. (In German). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE89770246/JAW. 

A system design is developed which has as its objective an 
improvement in the efficiency of passive/hybrid solar energy sys- 
tems. In the first three sections, which cover the energy require- 
ment of a building, available energy sources and heat supply, the 
basic premises for the development of the concept are presented. 
At the same time the interrationships and correlations of the vari- 
ous problem areas are shown. With the aid of these basic premises, 
conditions and a framework are formulated which promise a suc- 
cessfully operating system. The requirements arising out of this 
then form the criteria according to which currently available sys- 
tems designs are examined for their suitability within an optimized 
systems design. The knowledge and requirements thereby gained 
make possible the development of a systems design for the opti- 
mized hybrid use of solar energy. 


17237 (NP—9770264) Solar process heat for breweries. 
Final report. Kleinemeier, H.P.; Mueller, W.J.C.; Obermayr, 
E.; Tanner, W. (Dornier-System G.m.b.H., Friedrichshafen 
(Germany, F.R.)). Apr 1986. 123p. (In German). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE89770264/JAW. 

The study intends to supply general selection criteria for the 
design of solar components for beer brewing processes. Solar de- 
signs consider the marginal conditions of plants, i.e. sites and 
demand profiles, to determine the annual energy yield of different 
collector types. The daily performance and demand profiles deter- 
mine the dimensions of collector fields, thermal energy storage sys- 
tems, pumps, and pipes. The total costs and payback periods are 
calculated on the basis of the specific costs of individual compo- 
nents. Samples of invitations to tender complete the layout. A 
mobile measuring station allows for local measurements of incom- 
putible parameters (e.g. dust and dirt) influencing the energy yield. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 17263 


15 GEOTHERMAL ENERGY 
1502 Geology And Hydrology Of Geothermal Systems 


17238 (LA—11509-OBES) Hydrothermal systems in two 
areas of the Jemez volcanic field: Sulphur Springs and the 
Cochiti mining district. WoldeGabriel, G. (Los Alamos Na- 
tional Lab., NM (USA)). Mar 1989. Contract W-7405-ENG- 
36. 68p. NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007556/JAW. 

K/Ar dates and oxygen isotope data were obtained on 13 
clay separates (<2 pm) of thermally altered mafic and silicic rocks 
from the Cochiti mining district (SE Jemez Mountains) and Conti- 
nental Scientific Drilling Project (CSDP) core hole VC-2A (Sul- 
phur Springs, Valles caldera). Illite with K2O contents of 6.68%-- 
10.04% is the dominant clay in the silicic rocks, whereas interstrati- 
fied illite/smectites containing 1.4%--5.74% K2O constitute the al- 
tered andesites. Two hydrothermal alteration events are recognized 
at the Cochiti area (8.07 m.y., n = 1, and 6.5--5.6 m.y., n = 6). The 
older event correlates with the waning stages of Paliza Canyon 
Formation andesite volcanism (213 to =8.5 m.y.), whereas the 
younger event correlates with intrusions and gold- and silver-bear- 
ing quartz veins associated with the Bearhead Rhyolite (7.54--5.8 
m.y.). The majority of K/Ar dates in the hydrothermally altered, 
caldera-fill rocks of core hole VC-2A (0.83--0.66 m.y., n = 4) indi- 
cate that hydrothermal alteration developed contemporaneously 
with resurgence and ring fracture Valles Rhyolite domes (0.89--0.54 
m.y.). One date of 0 +- 0.10 m.y. in acid-altered landslide debris of 
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postcaldera tuffs from the upper 13 m of the core hole probably 
correlates with Holocene hydrothermal activity possibly associated 
with the final phases of the Valles Rhyolite (0.13 m.y.). 


17239 (LA-UR—89-11) A fracture network model for 
water flow and solute transport. Robinson, B.A. (Los 
Alamos National Lab., NM (USA)). 1989. Contract W- 
7405-ENG-36. 21p. (CONF-890360—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006553/JAW. 

From Eastern muiticonference; Tampa, FL, USA (28 Mar 
1989). 

This paper summarizes code development work and sample 
calculations for FRACNET, a two-dimensional steady state simula- 
tor of fluid flow and solute transport in fractured porous media. 
The model analyzes flow and transport by generating a fracture 
network based on statistical characteristics of fractures obtained 
from well logs and other data. After a network is generated, flow 
and tracer transport are computed for appropriate boundary condi- 
tions and wellbore source/sink terms. In addition, for a given real- 
ization, the code can be used to indicate whether the medium can 
be treated as an equivalent porous medium. 18 refs., 7 figs. 


1503 Geothermal Exploration And Exploration 
Technology 


17240 (LA—11498-HDR) ICFT: An initial closed-loop 
flow test of the Fenton Hill Phase If HDR reservoir. Dash, 
Z.V. (ed.); Aguilar, R.G.; Dennis, B.R.; Dreesen, D.S.; 
Fehler, M.C.; Hendron, R.H.; House, L.S.; Ito, H.; Kelkar, 
S.M.; Malzahn, M.V. (Los Alamos National Lab., NM 
(USA)). Feb 1989. Contract W-7405-ENG-36. 128p. NTIS, 
PC A08/MF AOI - OSTI; 1; GPO Dep. Order Number 
DE89007286/JAW. 

A 30-day closed-loop circulation test of the Phase II Hot 
Dry Rock reservoir at Fenton Hill, New Mexico, was conducted to 
determine the thermal, hydraulic, chemical, and seismic characteris- 
tics of the reservoir in preparation for a long-term energy-extrac- 
tion test. The Phase II heat-extraction loop was successfully tested 
with the injection of 37,000 m* of cold water and production of 
23,300 m° of hot water. Up to 10 MW/sub t/ was extracted when 
the production flow rate reached 0.0139 m°/s at 192{degree}C. By 
the end of the test, the water-loss rate had decreased to 26% and a 
significant portion of the injected water was recovered; 66% during 
the test and an additional 20% during subsequent venting. Analysis 
of thermal, hydraulic, geochemical, tracer, and seismic data sug- 
gests the fractured volume of the reservoir was growing through- 
out the test. 19 refs., 64 figs., 19 tabs. 


17241 (LA—11510-MS-Pt.1) Results of investigation at 
the Miravalles Geothermal Field, Costa Rica: Part 1, Well 
logging. Dennis, B.R.; Lawton, R.G.; Kolar, J.D.; Alvarado, 
A. (Los Alamos National Lab., NM (USA)). Mar 1989. 
Contract W-7405-ENG-36. 18p. (EN;SP). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007456/JAW. 

The well-logging operations performed in the Miravalles 
Geothermal Field in Costa Rica were conducted during two sepa- 
rate field trips. The Phase I program provided the deployment of a 
suite of high-temperature borehole instruments, including the tem- 
perature/rabbit, fluid sampler, and three-arm caliper in Well PGM- 
3. These same tools were deployed in Well PGM-10 along with an 
additional survey run with a combination fluid velocity/tempera- 
ture/pressure instrument used to measure thermodynamic proper- 
ties under flowing well conditions. The Phase II program comple- 
mented Phase I with the suite of tools deployed in Wells PGM-5, 
PGM-11, and PGM-12. 4 refs., 25 figs., 1 tab. 


17242 (LA-UR—89-183) Numerical determination of tem- 
perature profiles in flowing systems from conversions of 
chemically reacting tracers. Chemburkar, R.; Brown, L.F.; 
Travis, B.J.; Robinson, B.A. (Los Alamos National Lab., 
NM (USA)). 1988. Contract W-7405-ENG-36. 16p. (CONF- 
881143—4). NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89006527/JAW. 
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From American Institute of Chemical Engineers annual con- 
vention; Washington, DC, USA (27 Nov 1988). 

This study presents the mathematical bases of the measure- 
ment of internal temperatures within flowing systems using chemi- 
cally reacting tracers. It considers plug-flow (or piston-flow) sys- 
tems. The differential equation for reactant conversion can be refor- 
mulated into a Fredholm integral equation of the first kind. In the 
Fredholm integral equation the unknown is the temperature distri- 
bution function, which characterizes the internal temperature pro- 
file of the flowing system. Due to nonlinearity of the kernel, the 
usual technique of regularization has been modified into an iterative 
approach. This new approach is employed to solve this Fredholm 
integral equation. The iterative approach successfully overcomes 
the usual difficulty of determining the optimal value of the regular- 
ization smoothing parameter. Advantages and disadvantages of this 
method are discussed, and the results are compared with those ob- 
tained by optimization of undetermined parameters in a postulated 
temperature distribution function. The insight acquired from this 
study can be used to determine temperature profiles for many exist- 
ing systems, and can form a basis for analysis of the more compli- 
cated dispersed-flow systems. The iterative Fredholm integral equa- 
tion method is tested to see what is required to discriminate be- 
tween two models of the temperature behavior of Hot Dry Rock 
geothermal reservoirs. It is found that using as few as two reacting 
tracers can distinguish between the models and provide a reasona- 
ble approximation of the temperature profile within a reservoir. 10 
refs., 6 figs., 2 tabs. 


1505 Economic And Financial Aspects 
REFER ALSO TO CITATION(S) 17244 
1506 Environmental Aspects And Waste Disposal 


17243 (DOE/NV/10425—1) Technical support for 
geopressured-geothermal well activities in Louisiana: Annual 
report for the period 1 November 1984 to 31 December 1986. 
Groat, C.G. (Louisiana State Univ., Baton Rouge (USA)). 
Sep 1987. Contract FC07-85NV10425. 128p. NTIS, PC 
AO7/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007413/JAW. 

This report describes environmental monitoring activities 
carried out by Louisiana State University (LSU) under US Depart- 
ment of Energy Contract FC07-85NV10425 for the period 1 No- 
vember 1984 through 31 December 1986. Other aspects of the LSU 
technical support program completed under prior contracts were 
covered in final form in reports preceding this one. During the con- 
tract period, the Louisiana Geological Survey, aided by subcontrac- 
tors, monitored microseismic activity, land-surface subsidence, and 
surface and ground-water quality at three designed geopressured- 
geothermal test well sites in Louisiana and Texas. Don Stevenson 
supervised microseismic monitoring activities, and Drukell Trahan 
coordinated water quality and land-surface subsidence studies. This 
is a progress report in the sense that it discusses program compo- 
nents, provides raw data, and presents preliminary interpretations. 
The environmental monitoring program continues and will be the 
subject of subsequent annual reports. 


1508 Geothermal Power Plants 
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REFER ALSO TO CITATION(S) 17244 
1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 17239, 17240, 17241 


17244 (DOE/ID/12709—1) Twelve month follow-up 
report of the conference to promote international sales of US 
geothermal equipment (CORECT Project): Final report. An- 
derson, D.N. (Geothermal Resources Council, Davis, CA 
(USA)). Dec 1988. Contract FG07-871D12709. 39p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006821/JAW. 

The reverse trade mission "Conference to Promote Interna- 
tional Sales of US Geothermal Equipment’ was organized and 
managed by the Geothermal Resources Council (GRC) in collabo- 
ration with the California Energy Commission (CEC). The mission 
was held in late September/October of 1987 and was well received 
by the 23 participants from 18 different countries. Approximately 
$275,000 in immediate sales can be attributed directly to the pro- 
gram and the estimate of potential future sales runs as high as 
$4,765,000. It was felt by the attendees that the program was well 
organized and executed and that the caliber of persons invited to 
attend was optimum. All of the attendees stated that the function 
was very informative and beneficial and that they would recom- 
mend to others that they attend similar functions. In order to be 
really effective in exporting a company, a country must be highly 
visible to potential purchasers. Although this function lasted only 
two weeks it was considered as a prime first step in the develop- 
ment of a strong US geothermal technology export base program. 
As a part of the effort to maintain this presence the GRC recom- 
mends that this function be followed by other similar functions, 
courses, seminars, and specific field trips. In addition every effort 
should be made for US government and industry representatives to 
visit various countries as often as possible. The GRC is working 
toward developing an international information-dissemination pro- 
gram, which would include the development of courses for geo- 
thermal units in foreign countries. 


17 WIND ENERGY 


17245 (ORNL/ATD—1) Wind as a renewable energy re- 
source. Hawsey, R.A.; Ferraro, R.J. (Oak Ridge National 
Lab., TN (USA)). Dec 1988. Contract AC05-840R21400. 
3lp. NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007904/JAW. 

A description of the United States wind energy technology 
status, a discussion of recent milestones achieved in wind power, 
and a call for action in order for competitive wind systems to 
become practical in an international marketplace is presented in this 
report. An immediate opportunity to initiate a joint venture project 
with the government, equipment developers, equipment manufac- 
turers, utilities, and the Electric Power Research Institute is de- 
scribed. The key technical areas of materials technology for re- 
duced airfoil fatigue, airfoil design for optimum new-site perform- 
ance, and power electronics for variable-speed wind turbines are 
highlighted. 13 refs., 4 figs., 4 tabs. 


1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 17248, 17260, 17284 


17246 (CONF-8803191—, pp 229-250) LDA wind veloci- 
ty measurement system and its application in wind power 
plants. Durst, F.; Jung, J.; Voelklein, J. (Erlangen-Nuern- 
berg Univ., Erlangen (Germany, F.R.). Lehrstuhl fuer 
Stroemungsmechanik). 1988. (In Germar). NTIS (US Sales 
Only), PC A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

A compact mobile LDA wind velocity measurement system 
was developed for later use in wind power plants. This system is 
based on the laser-doppler measurement principle and allows suffi- 
cient temporal and spatial resolution to measure local turbulence in- 
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tensities, to obtain reliable wind information (design data for wind 
power planis). The authors report on the planning of wind field 
measurements in the flow area of wind power plants. Combined 
with ray path diagrams, the authors provide data on lens system 
design (zoom system, properties of laser beam, focussing, verifica- 
tion system), computer-aided signal processing (modular mimic dis- 
play) and information acquisition. They also report on initial field 
measurements (correlogramme and frequency spectrum of a wind 
velocity measurement). (HWJ). 


17247 (CONF-8803191—, pp 539-549) Study on different 
devices for wind classification. Richter, B.; Schneider, J.D. 
(Germanischer Lloyd, Hamburg (Germany, F.R.)). 1988. (In 
German). NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Wind classifying devices are used to rate potential wind- 
power-plant sites. These devices feature a classification of the wind 
speed range. Wind speed signals supplied by an anemometer are 
averaged and assigned to corresponding classes. The authors made 
a comparative study of five different makes while demonstrating 
their design, function and operation, a reference system and evalua- 
tion of readings. (HWJ). 


1704 Economics 
REFER ALSO TO CITATION(S) 17248 
1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 17245, 17245, 17560 


17248 (CONF-8803191—) Status report wind energy. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). 1988. 703p. (In German). NTIS (US Sales Only), PC 
A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

This status report on wind energy covers 3 subject areas, i.e. 
research and development, application and demonstration, interna- 
tional cooperation in 42 papers. Some selected titles are: wind 
energy plants in interconnected operation; development and testing 
of wind energy plants for series production; development, construc- 
tion and testing of a 200 kW prototype wind power plant; adapta- 
tion and testing of a DARRIEUS plant for various applications; de- 
velopment and testing of heat-generating wind-energy plants for 
residential heating; atmospheric thermal ascending-air-current 
power plants; modular system for independent electric power 
supply (wind-diesel combination); application of small-sized wind 
power plants in the FRG; commissioning and trial operation of the 
MONOPTEROS single-blade wind power plant; elaboration of 
guidelines for testing, acceptance and monitoring of wind power 
plants; WKA-60 wind power plant for EW Helgoland; develop- 
ment, construction and operation of a novel wind power plant with 
vortex concentrator (BERWIAN project); testing of small-sized 
wind power plants in developing countries. Each of the 42 papers 
was abstracted separately for entry into the data base. (HWJ). 


17249 (CONF-8803191—, pp 1-20) Wind energy plants 
in interconnected operation with direct current and three- 
phase current busbar systems. Vollistedt, W.; Arsudis, D.; 
Bichler, U.; Ernst, J.; Leonhard, W.; Speckheuer, H. (Tech- 
nische Univ. Braunschweig (Germany, F.R.). Inst. fuer Re- 
gelungstechnik). 1988. (In German). NTIS (US Sales Only), 
PC A99. Order Number DE89770257/JAW. 


From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 


The authors report on the application of large turbines in 
wind parks for power supply to an interconnected grid. Variable- 
speed systems are compared with fixed-speed turbines (synchronous 
motors as energy converters). Based on the aerodynamic and me- 
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chanical behaviour of a wind energy converter, special control 
methods are presented which allow to reduce the momentary load 
of the transmission and to damp actively the vibrations in the drive 
train of the turbine. The authors demonstrate the optimization of a 
wind energy plant for improved energy utilization, and various 
control methods for operation at constant speed. These methods 
were tested on a 20 kW wind-energy plant. (HWJ). 


17250 (CONF-8803191—, pp 21-39) Wind energy plants 
in interconnected operation in small-output energy supply sys- 
tems. Caselitz, P.; Hackenberg, G.; Kleinkauf, W.; Sachau, 
J. (Kassel Univ. (Gesamthochschule) (Germany, F.R.). 
Fachgebiet Elektrische Energieversorgungssysteme). 1988. 
(In German). NTIS (US Sales Only), PC A99. Order 
Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The authors report major results achieved with the project 
‘Wind energy plants in interconnected operation’ which ended in 
1986 after a three year project period. They report on the behav- 
iour of wind energy plants in short-time-operation studied by spec- 
trum analysis of power output and on the fuel consumption of 
diesel units at load changes in short-time operation and at thermal 
compensation processes in intermittent operation. Major results of a 
statistical study for the Kythnos wind park design are outlined. 


17251 (CONF-8803191—, pp 41-62) Design and testing 
of 10 kW wind energy plants featuring vertical axis and axis- 
parallel blade arrangement for series production. Strackerjan, 
H.J.; Simhan, K. (Bremen Univ. (Germany, F.R.). Fors- 
chungsgruppe Technische Physik). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The authors report on the development of two Darrieus 
rotors featuring axis-parallel blade arrangement for an output of 10 
kW at a wind velocity of 10 m/s. Development covered prototype 
testing, wind tunnel tests, manufacture of main and cross wings, co- 
operation between several industrial companies, breakage tests on 
main wing, trial runs, grid tower, rotor model measurements. 
Design of the 10 kW plant concerned aerodynamic configuration, 
rotor profile geometry, asynchronous generator, transmission, brak- 
ing system, rotor speed. Trial measurements concerned output, 
rotor load, rotor speed. Corresponding data are given for the 
design of a 25 kW system as well as for cost development in proto- 
type production. A forecast on series manufacturing (product 
range) of a 10 kW wind power plant is made. (HW)J). 


17252 (CONF-8803191—, pp 63-79) Development and 
testing of wind energy plants for series production. Wobben, 
A. (ENERCON Gesellschaft fuer Energieanlagen m.b.H. 
und Co. K.G., Aurich (Germany, F.R.)). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Several years of operation of a 55 kW wind energy plant 
supply data and experience for further development to a horizontal 
rotor with 3 rigid blades and variable speed. Operation and efficacy 
were studied at three different locations. Data on plant approval 
(statics) and technical design concept are given. System sectional 
drawings, diagrams and photo of the plant are used to demonstrate 
blade adjustment, flow angle, setting angle control, rotor speed re- 
duction, rotor hub (cast steel) and rotor shaft, brake-coupling com- 
bination, computer-aided output control, efficiency, reduction of 
rotor losses and synchronous generator. (HWJ). 


17253 (CONF-8803191—, pp 81-96) Development, con- 
struction and testing of a 200 kW prototype wind power 
plant. Postmeyer, U.; Peters, H.J.; Claussen, U.; Lange, S. 
(Husumer Schiffswerft Inh. Gebrueder Kroeger G.m.b.H. 
und Co. K.G., Husum (Germany, F.R.)). 1988. (In 
German). NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 


From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 
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2,700 hrs of trouble-free operation of a 200 kW wind power 
pilot plant allow to transfer its technical experience to the further 
development of 250 kW plants. Pilot plant data concern develop- 
ment criteria (profitability, low maintenance, sturdy design), design 
features (three-wing configuration, output control, planetary gear, 
wing profile, rotor bearing, control and safety system, output peaks 
above 200 kW, transmission, generator, brake, rotor tower). Corre- 
sponding data are given for 250 kW wind power plants four of 
which are being built at different sites (for internal power supply 
and public grid supply). (HW5J). 


17254 (CONF-8803191—, pp 97-108) Adaptive develop- 
ment of the MONOPTEROS 50 wind power plant. Wieland, 
K. (Messerschmitt-Boelkow-Blohm G.m.b.H., Delmenhorst 
(Germany, F.R.). Aussenstelle Hoykenkamp). 1988. (In 
German). NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Based on the successful operation (600 hrs.) of the Monop- 
teros 400 wind power plant, a plant with 800-1,000 kW was devel- 
oped for series production (Monopteros 50). This converter has 
only a single rotor blade connected with its fork-type hub through 
a flapping hinge. A spur gear allows to achieve a synchronous gen- 
erator speed of 1,800 rpm. A public-grid-controlled inverter system 
provides for consumer-matched voltage and frequency control. 
Structural and functional system features are given and the techni- 
cal data of both plants are compiled in a table for comparison 
(rotor, rotor blade, tower, transmission, generator system, output, 
mass). Major development issues are discussed. (HWJ). 


17255 (CONF-8803191—, pp 109-119) Adaptation and 
testing of a Darrieus plant for various applications. Juergens- 
meyer, W. (Dornier System G.m.b.H., Friedrichshafen 
(Germany, F.R.). Fachbereich Neue Technologie, Energie- 
technik). 1988. (In German). NTIS (US Sales Only), PC 
A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

This project is the technological continuation of the BMFT 
project No. 03E-8472-A ‘Construction and testing of a network- 
linked 30 kW wind energy converter with vertical rotation axis’ at 
a second trial site. The revised mechanical design was added to by 
further developed components of operational management and 
power supply in both network and isolated operation. The aerody- 
namic data of the rotor stated in the final report by DFVLR con- 
tinue to be valid. 


17256 (CONF-8803191—, pp 121-145) Development and 
testing of heat-generating wind power plant for residential 
heating. Witt, H. (Witt und Sohn G.m.b.H. und Co., Pinne- 
berg (Germany, F.R.)). 1988. (In German). NTIS (US Sales 
Only), PC A99. Order Number DE89770257/JAW. 


From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 


This final report concerns possible heating of buildings by 
means of a wind-powered fluid-friction dynamometer. Results indi- 
cate that it is possible to build low-cost and relatively simple plants 
capable of generating fairly great energy quantities in terms of heat. 
The cogenerated noise is at a surprisingly low level so that plants 
may be located near to or even with in buildings. Compared with 
power-producing wind converters, these systems feature lower 
plant cost and higher energy yield - at reduced profitability, how- 
ever. This is due to the fact that, in heat generation, the competing 
fossil fuels are much cheaper whereas, in power production, wind 
converters can compete better with coal and nuclear power plants. 


17257 (CONF-8803191—, pp 147-175) Quantitative de- 
termination of the climatologically averaged wind field in the 
surroundings of typical obstacles in Northern Germany. Pt. 
A. Buerger, T.; Linse, A.; Tetzlaff, G. (Hannover Univ. 
(Germany, F.R.). Inst. fuer Meteorologie und Klimatolo- 
gie). 1988. (In German). NTIS (US Sales Only), PC A99. 
Order Number DE89770257/JAW. 


From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 
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Small-sized wind power plants located near obstacles, e.g. 
houses, sheds, hedges, forests, are affected in their power output by 
disturbed wind fields. The effe-ts of these obstacles were studied in 
the wind tunnel and in the field (extent and intensity of the wake 
flow of a shed and a wind-breaker fence). The authors demonstrate 
obstacle dimensions, atmospheric layering, wind vector, vertical ve- 
locity, air vortex formation and pulse flow, and describe in general 
the flow near rigid obstacles (shed, roof, cooling tower, stack) and 
non-rigid ones (forest, wind breaker hedge, avenue). (HWJ). 


17258 (CONF-8803191—, pp 177-200) Quantitative de- 
termination of the climatologically averaged wind field in the 
surroundings of typical obstacles in Northern Germany. Pt. 
B. Franke, J.; Linse, A.; Tetzlaff, G. (Hannover Univ. (Ger- 
many, F.R.). Inst. fuer Meteorologie und Klimatologie). 
1988. (In German). NTIS (US Sales Only), PC A99. Order 
Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Field experiments (weather dependence, high requirements 
in terms of personnel, time and measurement) and wind tunnel sim- 
ulations (cost and staff requirements too high) allow to describe 
complex small-scale flow fields with a horizontal extension of about 
1 km. Computer-aided simulation was found to be better suited for 
such flow field studies. The authors present the bases of such a sim- 
ulation programme complete with the associated mathematical for- 
mulas, and provide data on factors to be considered, e.g. obstacles, 
wind velocity, dissolution of flow field, pressure distribution, and 
vortex formation, and present the results of such a simulation (am- 
plification and damping factors, laminar flow, flow profile). (HW5J). 


17259 (CONF-8803191—, pp 201-228) Gearless wind 
power plants with magneto-generators. Weh, H.; Hoffmann, 
H.; Landrath, J.; Mosebach, H.; Poschadel, J. (Technische 
Univ. Braunschweig (Germany, F.R.). Inst. fuer Elektrische 
Maschinen, Antriebe und Bahnen). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Wind energy application can be improved further by optimi- 
zation of the wind turbine, by matched control procedures and by 
the application of suitable electromechanical energy converters. 
Within this research project, electromechanical converters with 
permanent magnet excitation are to be verified for their possible 
suitability for use as directly driven generators in speed-variable 
wind power plants. Direct drive allows to dispense with gears 
which are prone to wear and high maintenance and which are com- 
monly used to convert the low turbine speed to a high generator 
speed. Permanent magnets allow to excite both direct current and 
synchronous generators. Application of a synchronous generator 
allows to eliminate those drawbacks as go along with the mechani- 
cal commutator of the d.c. generator. 


17260 (CONF-8803191—, pp 251-264) Wind gust statis- 
tics and WEK response. Molly, J.P.; Nebel, M. (WISA-En- 
ergiesysteme G.m.b.H., Stuttgart (Germany, F.R.)). 1988. 
(In German). NTIS (US Sales Only), PC A99. Order 
Number DE89770257/JAW. 


From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Load-matched design of wind power plants as well as the 
determination and definition of load cases and safety standards are 
possible if the temporal course of gusts is known. 10 sites distribut- 
ed through Europe are to measure these courses. The authors dem- 
onstrate the measurement method (raw data of wind velocity and 
direction recorded and stored at a 10 Hz call-up rate), the function 
of the data acquisition system (microprocessor control), the techni- 
cal characteristics of sensors, signal processing, processors, discette 
station, assembly software and current situation (test field, measure- 
ment operation), and the evaluation programme (wind velocity 


classification) by means of several wind velocity/time oscillograms. 
(HW)J). 
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17261 (CONF-8803191—, pp 265-285) Development of a 
medium-sized wind power plant (0.8-1.3 MW output). Hau, 
E.; Huss, G.; Pernpeitner, R.; Dorner, J.; Clormann, U. 
(M.A.N. Technologie G.m.b.H., Muenchen (Germany, 
F.R.)). 1988. (in German). NTIS (US Sales Only), PC A99. 
Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The design concept of the medium-sized WKA-60 wind 
power plant aims at a reduction of development and operation cost. 
The authors demonstrate plant size, number of rotor blades, three- 
blade rotor arrangement, hub design, blade adjustment, turbine 
building, mechanical drive train, electric system, control and oper- 
ating experience, oscillation technology of the plant, assembly and 
maintenance. Several system diagrams and data are used to report 
on development activities (aerodynamic rotor design, load cases 
and load assumptions, structural design and strength, electric 


system, oscillation behaviour, control and operational management). 
(HW)). 


17262 (CONF-8803191—, pp 287-295) Development and 
testing of a wind-powered steam condenser plant for seawater 
desalination. Construction of prototype and bench-scale verifi- 
cation of process. Danninger, W.; Gaiser, P.; Kowalczyk, D. 
(Gesellschaft fuer Technische Studien, Entwicklung, Plan- 
ung m.b.H. (SEP), Muenchen (Germany, F.R.)). 1988. (In 
German). NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

A wind-powered steam condenser plant was developed and 
tested. Its best features are: No adjustment of rotor blades required 
(non-controlled wind energy converter), low-cost water storage 
tank to compensate irregular wind supply, and high output of dis- 
tilled product. Numerical data and system diagrams demonstrate 
the control of the brushless synchronous generator, steam condens- 
er system, high pressure condenser, electric heating, pumps, heat 
exchangers and valve systems of the plant (output matching, desali- 
nation system: seawater temperatur, evaporation temperature, 
mixing condenser, air accumulation, pump speed). (HWJ). 


17263 (CONF-8803191—, pp 297-304) Atmospheric-ther- 
mal ascending-air-current power plants. Friedrich, K.; 
Schlaich, J. (Schlaich und Partner Beratende Ingenieure im 
Bauwesen, Stuttgart (Germany, F.R.)). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The greenhouse effect, chimney draft and wind wheel are 
combined in a solar-thermal ascending-air-current power plant. In- 
cident solar radiation heats the air contained under a large collector 
conopy roof. The warm air rises in the chimney. The temperature 
difference to the out-door air produces a pressure difference which 
is converted to kinetic energy (ascending air current). This ascend- 
ing air current is transformed to mechanical energy by a wind tur- 
bine and to electric power by a generator. The authors report on 
the design and output features of such a plant (prototype sited in 
Spain) and major technical data illustrated by photographs (power 
plant tower, glass roof and plastic sheet roof for coilecting solar 
heat), and comment of profitability, i.e. power production cost in 
dependence from output. (HWJ). 


17264 (CONF-8803191—, pp 305-324) Plant-specific dy- 
namic measurements on wind power plants in the Schnittlin- 
gen trial field. Seifert, H.; Thiesen, R.; Kussmann, A. (Deut- 
sche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Stuttgart (Germany, F.R.). Inst. fuer Bauweisen- 
und Konstruktionsforschung). 1988. (In German). NTIS 
(US Sales Only), PC A99. Order Number DE89770257/ 
JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

A wind test field was built to study loads on components 
and systems of wind energy converters. Six wind power plants of 
different makes as well as buildings for operation, measurement and 
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administration were built on this field. Measurements concerned the 
rotating systems (angle of blade, blade adjustment forces, materials 
expansion and elongation, temperature, acceleration), gondola and 
reference data, tower and reference data, and meteorological data 
(measurement tower). Data acquisition is computer aided. Data 
analysis covers different subaspects. Data are recorded and evaluat- 
ed both for normal and critical operation. The authors report on 
operation, additional applications of the test field, measurement pro- 
gramme, experience and evaluation. (HWJ). 


17265 (CONF-8803191—, pp 325-339) Modular system 
for independent energy supply - wind-diesel combination Cape 
Clear/Ireland. Cramer, G.; Grebe, R. (SMA System-, Mess- 
und Anlagentechnik - Regelsysteme G.m.b.H., Niestetal 
(Germany, F.R.)). 1988. (In German). NTIS (US Sales 
Only), PC A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The combination of wind energy plants and diesel units is 
suitable for the power supply of far-off regions unconnected to the 
public network. The authors report on the design, output and trial 
(EC demonstration project, location on an Irish island) of such a 
decentralized wind/diesel/battery system (diagram). The diesel unit 
may be switched off at times of sufficient wind supply with the 
short-time storage battery providing for reduced diesel operation 
times and maximum fuel savings. The system comprises two wind 
energy converters (AEROMAN, nominal output 30 kW each) a 72 
kW diesel generator unit and a 100 kWh storage battery. The au- 
thors report on the measurement programme (computer-aided 
measurement and evaluation system) and on the state of the project. 
(HW5). 


17266 (CONF-8803191—, pp 341-347) Soiar/wind 
hybrid system for power supply of the Pellworm spa centre. 
Oezbek, A.; Jaschob, R. (AEG A.G., Wedel (Germany, 
F.R.). Vertrieb Sonderanlagen und Service). 1988. (In 


German). NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Wind energy converters (20 to 50 kW) with a total output of 
120 kW will be used for covering the power deficit of the Pell- 
worm spa centre. The authors report on the selection of the wind 
converters (diagram) and the system concept. The individual wind 
energy converters with asynchronous generator and a synchronous 
generator for reactive-power supply are connected to the ‘wind 
switching plant’. Active-power load is regulated by a controlled 
rectifier. Both network-parallel and isolated operation (hybrid 
system) are planned for. The plant will be switched off if wind 
supply fails, ic. drops below nominal frequency, and will be 
switched on again depending from and initiated by the wind veloci- 
ty measured. (HWJ). 


17267 (CONF-8803191—, pp 349-365) Construction and 
testing of a combined wind energy converter/heat pump plant 
for heat supply of the Spadener recreational area. Cramer, 
G.; Wettlaufer, R. (SMA System-, Mess- und Anlagentech- 
nik - Regelsysteme G.m.b.H., Niestetal (Germany, F.R.)). 
1988. (In German). NTIS (US Sales Only), PC A99. Order 
Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

This project was to study the combination strategy of two 
wind power plants with a heat pump system. Measurement results 
showed that satisfactory output could be achieved with specially 
designed wind energy converters even in weak wind regions (aver- 
age: 4.5 m/sec) and, thus, could cover a major percentage of the 
power demand of a camping lot. A special combination strategy be- 
tween the wind power plants and the heat pump system is not 
needed if the surplus output from wind energy is consumed by 
other appliances. Both systems, i.e. wind power plants and heat 
pump, can be considered independently from each other in a total 
profitability study. 


17 WIND ENERGY 
1706 Wind Energy Engineering 


17268 (CONF-8803191—, pp 367-389) Application of 
small-sized wind power plants in the Federal Republic of Ger- 
many. Knuenz, D.; Huettich, J. (M.A.N. Technologie 
G.m.b.H., Muenchen (Germany, F.R.)). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Small-sized wind power plants (AEROMAN-12/20) went 
into operation at 20 sites in the coastal regions of the North and 
Baltic Seas. The authors report on the individual sites, their selec- 
tion criteria, aspects of construction approval and electric connec- 
tion approval. A sectional drawing of the energy converter is used 
to demonstrate design features of the rotor gondola, wind-direction 
tracking system, drive train, rotor head, hydraulic cylinder (rotor 
blade adjustment), brake, steel-pipe mast and switching cabinet 
(control electronics). Operating results are reported. (HW5). 


17269 (CONF-8803191—, pp 391-400) Measurements 
and energy-economy analysis of the demonstration project for 
the application of small-sized wind power converters type 
Aeroman 12/20 in the FRG. Dams, W.; Hauber, W. (Fors- 
chungsstelle fuer Energiewirtschaft, Muenchen (Germany, 
F.R.)). 1988. (In German). NTIS (US Sales Only), PC A99. 
Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The measurement programme was aimed at identifying possi- 
ble applications of wind power plants (WPP) for various consump- 
tion structures and possible measures for adapting the demand 
structure to WPP production. The following variables were deter- 
mined in several 20 kW WPP type Aeroman 12/20: Power produc- 
tion, network energy zecovery, network energy supply, rate chang- 
ing, wind velocity and total consumption. WPP’s were located in 
the coastal regions of the North and Baltic Seas. Interim results are 
supplied for the interactions between wind velocity, energy genera- 
tion and consumer demand (diagrams) and for utilization time, utili- 
zation factor (table) and daily-delivery percentage of WPP-pro- 
duced power. (HW)J). 


17270 (CONF-8803191—, pp 401-418) Coordination and 
optimization of the cooperation between wind park, solar park 
and the weak electric power supply network on the island of 
Kythnos. Cramer, G.; Raptis, F. (SMA System-, Mess- und 
Anlagentechnik - Regelsysteme G.m.b.H., Niestetal (Germa- 
ny, F.R.); Kassel Univ. (Gesamthochschule) (Germany, 
F.R.)). 1988. (In German). NTIS (US Sales Only), PC A99. 
Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The authors report on the control concept and methods for 
active and reactive power control for the isolated hybrid network 
of Kythnos. Main criteria for operational management concerned 
fuel savings and complete utilization of regenerative energy. De- 
pending from operative supply units, networking is best effected by 
corresponding subsystems. Each supply subsystem has its own 
operational management which also allows to operate the plant in- 
dependently, i.e. without centralised control. The subsystems them- 
selves are controlled by a computer-aided actual-value-distributor 
system. Substantial fuel conservation is expected from the control 
type selected for output flows. Special emphasis is placed on com- 
plete utilization of regenerative energy, minimization of no-load 
losses of the diesel units and on the control of the supply subsys- 
tems with operating points beneficial for efficiency. 


17271 (CONF-8803191—, pp 419-426) Commissioning 
and trial operation of the Monopteros 400 kW single-blade 
wind power plant. Wieland, K.; Stemme, H. (Messerschmitt- 
Boelkow-Blohm G.m.b.H., Delmenhorst (Germany, F.R.). 
Aussenstelle Hoykenkamp). 1988. (In German). NTIS (US 
Sales Only), PC A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Within a development project for large-sized wind power 
plants in the 5 MW range, the Monopteros 400 single-blade model 
plant (scale 1:3) was built and tested at first. After 600 h of oper- 





17 WIND ENERGY 
1706 Wind Energy Engineering 


ation, the rotor blade, rotor head and tower guying sustained 
damage which was repaired and the system was recommissioned to 
continue with the test programme focussing on: measurement of 
noise emissions at different loads; measurements for checking the 
strength calculations for the rotor head; testing of a modified 
energy park and safety concept for the planned MON-SO series gen- 
erator. (HWJ). 


17272 (CONF-8803191—, pp 427-436) Construction and 
operation of the GROWIAN large-scale wind power plant. 
Witt, W. (Hamburgische Electricitaets-Werke A.G. (Germa- 
ny, F.R.)). 1988. (In German). NTIS (US Sales Only), PC 
A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

This status report reviews briefly the problems which oc- 
curred during the construction of the GROWIAN plant, and the 
resulting delays, while demonstrating major reasons which caused 
the failure of a number of machinery components. Power genera- 
tion from wind energy should achieve as constant an output as pos- 
sible despite fluctuating wind supply. The authors report on the re- 
sults obtained and obtainable. 


17273 (CONF-8803191—, pp 437-458) GROWIAN 
measurement programme. Koerber, F. (M.A.N. Technologie 
G.m.b.H., Muenchen (Germany, F.R.)). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

This interim report necessitated by the shut-down of the 
GROWIAN wind power plant provides an overview on partial re- 
sults obtained from the GROWIAN measurement programme. The 
measurement results allow statements on wind characteristics, in 
particular for large-scale wind power plants as indicated by data 
obtained with the wind measurement grid in two spatial coordi- 
nates. The majority of measurements were performed on the hub to 
examine the material damage which finally resulted in a restriction 
of plant operation to 500 h. The generator system featuring speed 
variability functioned well almost from the beginning and allowed 
soft coupling to the wind power supplied. Operational management 
and control of the plant revealed a level of operational safety and 
reliability in its first optimization stage which was high for such a 
trial plant. Noise emission by the GROWIAN plant was too high 
for permanent operation, especially at night. However, the safety 
systems managed functional failures at all times. 


17274 (CONF-8803191—, pp 459-469) Construction and 
operation of a 1 MW wind park. Niese, J.; Nimz, H. (Win- 
denergiepark Westkueste G.m.b.H., Rendsburg (Germany, 
F.R.)). 1988. (In German). NTIS (US Sales Only), PC A99. 
Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

In 1987, the first German wind energy park went into oper- 
ation on the North Sea coast; it comprises 30 wind converters (dia- 
grams) by 3 German makers (20x30 kW/5x55 kW/5x25 kW; total 
output 1.000 kW). Power is supplied to the local 20 kV network 
via two 630 KVA transformers. The authors provide technical data 
(rotor, gear, generator, mast, areal requirement, energy delivery) of 
the three converter makes as well as details of wind-park architec- 
ture and its two construction stages. Measurements concerned 
active and reactive power, output factor, current and voltage per 
station, operating hours and kilowatt hours produced (diagram of 
measurement system). (HWJ). 


17275 (CONF-8803191—, pp 471-490) Construction of 5 
wind power plants with subsequent measurement programme. 
Maassen, A.; Wippich, N.; Eusterbarkey, C. (Maschinenfa- 
brik Friedrich Koester G.m.b.H. und Co. K.G., Heide (Ger- 
many, F.R.)). 1988. (In German). NTIS (US Sales Only), 
PC A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

5 wind energy plants are planned to be built at different sites 
for various applications. A measurement programme is to acquire 
longterm experience. The authors report on the individual sites, the 
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consumers of the WPPs ADLER-25 (165 kW) and their compo- 
nents (technical data and description: tower, gondola, rotor, gears, 
generator, wind tracking system, control safety), operating experi- 
ence, responses of the WPP to failures/disturbances like network 
outage, overspeeding, vibrations, control microprocessor failure and 
generator short-circuit. (HWJ). 


17276 (CONF-8803191—, pp 491-508) Application dem- 
onstration of the aeolus 12,5 wind energy converter with five 
plants in network parallel operation. Heubel, G.; Siegfried- 
sen, S. (Aerodyn-Energiesysteme, Damendorf (Germany, 
F.R.)). 1988. (In German). NTIS (US Sales Only), PC A99. 
Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Within an BMFT-promoted project, the practicability of dif- 
ferent application concepts is to be verified for wind power plants 
with a 12.5 m rotor diameter. The WPP of the AEOLUS-12,5 is 
used for power generation (network parallel operation). The au- 
thors report on its components: Twin-blade rotor, gondola, spur 
gear, braking system asynchronous generator (for 18/25/33 kW sys- 
tems), hydraulic system, wind tracking system, tower (14.5 m), 
electrical installation, safety system, operational management and 
control. (HWJ). 


17277 (CONF-8803191—, pp 509-512) Development and 
testing of wind power plants for series production. Wobben, 
A. (ENERCON Gesellschaft fuer Energieanlagen m.b.H. 
und Co. K.G., Aurich (Germany, F.R.)). 1988. (In German). 
NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Two wind power plants type ENERCON-15 (3-blade rotor, 
10 m tower) were built near the coast (wind speed 5.2 m/s at 10 m 
height) and ir Hesse (supplying an industrial entreprise). The first 
plant supplies a farm (production in Juli: 9.600 kWh; annual energy 
yield was estimated to be 100,000 kWh). The second plant pro- 
duced 40% less energy due to less wind intensity and frequency in 
this inland location. (HWJ). 


17278 (CONF-8803191—, pp 513-517) Construction and 
testing of five 25 kW elektrOmat wind energy generators with 
network-controlled inverter for network parallel operation. 
Frees, H.H. (Windkraft-Zentrale, Brodersby bei Kappeln 
(Germany, F.R.)). 1988. (In German). NTIS (US Sales 
Only), PC A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

It is planned to construct and test 5 WPP type elektrOmat 
(25 kW) with network-controlled inverter for network-parallel op- 
eration in various applications. The novel wind generators operate 
in pure isolated operation for power production without network 
connection. Control, excitation and wind tracking are effected inde- 
pendently without power supplied by either network or other sta- 
tions. Synchronous generator excitation is controlled by a micro- 
processor. The three-phase current produced has variable frequen- 
cy and voltage. A special wing profile allows to effect rotor start- 
up at wind speeds as low as 3.5 m/s at an output of 1.5 kWh. 
Hence, these converters are particularly suitable for weak wind re- 
gions. Power is supplied to a water works, an electrical company, a 
marzipan manufacturer, a utility and an industrial entreprise. 
(HW)J). 


17279 (CONF-8803191—, pp 519-537) Elaboration of 
guidelines for testing, acceptance and monitoring of wind 
power plants; measurements on wind power plants. Matthies, 
H.; Meyer, J.; Nath, C.; Richter, B. (Germanischer Lloyd, 
Hamburg (Germany, F.R.)). 1988. (In German). NTIS (US 
Sales Only), PC A99. Order Number DE89770257/JAW. 


From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 


The authors report on a number of requirements to be met 
by wind power plants (WKK) for safe operation. These comprise 
assumed loads (gust loads, transversal loads, tower-induced down- 
wind gradients); operational loads (rotational forces, acceleration 
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and deceleration, rotor mass excentricity); special loads (load rejec- 
tion, generator short circuits, blade adjustment failure); total dy- 
namics (tower, WPP); rotor blades (glass-fiber-reinforced plastics, 
strength, monitoring). Measurements performed on the WPP type 
Aeolus-11 (upwind and down versions) are commented on as are 
tests and inspections executed in WPPs in the FRG and for export 
to-date. (HWJ). 


17280 (CONF-8803191—, pp 573-590) System develop- 
ment of a wind energy converter for power production in de- 
veloping countries (5 to 8 kW range). Wurz, D.; Blaser, P.; 
Kniehl, R.; Schoeberl, W. (Karlsruhe Univ. (T.H.) (Germa- 
ny, F.R.). Inst. fuer Technische Thermodynamik). 1988. (In 
German). NTIS (US Sales Only), PC A99. Order Number 
DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The Windflower wind power plant was designed and devel- 
oped for power production in isolated operation without using too 
sophisticated a technology. This plant produces alternate current of 
a constant frequency which is controlled by switching on or off 
ohm-type control loads. Hence, any electrical consumer may be 
used in principle. The rotor (6 m diameter) has four rotor blades 
made from glass-fibre-reinforced plastics. This wind energy plant 
has been in permanent operation at the DFVLR test field in 
Schnittlingen/Schwaebische Alb since June 1987. Test phase is 
scheduled for one year. 


17281 (CONF-8803191—, pp 591-609) Construction and 
testing of the 30150 kW wind turbine FLAIR. Mayer, M_.; 
Schultes, K. (Stuttgart Univ. (Germany, F.R.). Inst. fuer 
Aerodynamik und Gasdynamik). 1988. (In German). NTIS 
(US Sales Only), PC A99. Order Number DE89770257/ 
JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The FLAIR wind turbine has a single-blade rotor, mechani- 
cal speed and output control and passive auto-control for gust ab- 
sorption. Successful preliminary tests performed in a wind tunnel 
and on a small-sized plant of 8 m diameter (FLAIR-8/1) were 
taken as the basis for the development of FLAIR-8/2 as a precur- 
sor of the 30/50 kW wind turbine (FLAIR-20, 20 m diameter) to be 
designed, built and tested. The authors report on profile develop- 
ment, wind tunnel tests in network operation, plant shut-off by gon- 
dola slewing, centrifugal controller and tiltable tower (passive 
tracking). During continuous operation testing (6,400 h), the plant 
produced 5,600 kWh electric power (3,000 h of synchronized net- 
work operation). Studies concerned the analysis of noise emission 
and dynamic behaviour of the wind turbine. (HWJ). 


17282 (CONF-8803191—, pp 611-631) Development, 
construction and operation of the novel wind power plant with 
vortex concentrator (BERWIAN project). Rechenberg, I. 
(Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Bionik und Evolutionstechnik). 1988. (In German). NTIS 
(US Sales Only), PC A99. Order Number DE89770257/ 
JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The BERWIAN wind power plant has a vortex concentra- 
tor for concentrating the wind energy used. Plant construction cost 
can be reduced by corresponding measures to achieve a concentra- 
tion factor of '4’. The authors report on the invention of the vortex- 
coil energy concentrator, the mode of action of propeller, repeller 
and bird wings, followed by theoretical descriptions (mechanics- 
kinematic interpretation, concentrator formulas, flow field of the 
double vortex-layer coil), and demonstrate the results of wind 
tunnel and field tests with these concentrator wind turbines and of 
the analyses of BERWIAN design and construction measures (9 
rotor blades). (HWJ). 


17 WIND ENERGY 
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17283 (CONF-8803191—, pp 633-653) Development, 
construction and operation of a 30/100 kW wind power plant 
(WPP) in a German-Brazilian cooperation. Boehnisch, H.; 
Kensche, C.; Molly, J.P.; Seifert, H. (Deutsche Forschung- 
sanstalt fuer Luft- und Raumfahrt e.V. (DL), Stuttgart 
(Germany, F.R.). Inst. fuer Bauweisen- und Konstruktions- 
forschung). 1988. (In German). NTIS (US Sales Only), PC 
A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

German-Brazilian cooperation concerned the development, 
construction and testing of a three-blade-rotor wind power plant 
(50/100 kW, tabled technical characteristic) suitable for low-cost 
construction funded by local means and for siting in weak-wind re- 
gions by means of a special generator design. This plant type 
DEBRA-25 features two rotor speeds and two asynchronous gen- 
erators. Rotor blades (light-weight design) are hydraulically adjust- 
ed. Diagrams and oscillograms of output and performance data il- 
lustrate output curve measurements, special effects on performance 
measurement and trial results (one-year continuous operation). The 
authors report on rotor blade loads during operation and their tech- 
nical reduction as well as on system and device modifications based 
on operaticnal results. (HW/J). 


17284 (CONF-8803191—, pp 655-670) German-Indian 
cooperation in the matching of a Darrieus wind power plant 
(20-30 kW) to Indian wind conditions. Fritzsche, A. (Dornier 
System G.m.b.H., Friedrichshafen (Germany, F.R.)). 1988. 
(In German). NTIS (US Sales Only), PC A99. Order 
Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

This German-Indian cooperation project supported an Indian 
company in the development and manufacturing of Darrieus wind 
power plants (20-30 kW output range). The authors report on 
project execution, wind supply in India (data acquired throughout a 
decade tabled), individual data on the distribution of wind supply 
and a training programme for the staff of the Indian manufacturer. 
(HW)J). 


17285 (CONF-8803191—, pp 671-690) China project 
Daxing, subpreject wind energy. Dietrich, M. (Dornier 
System G.m.b.H., Friedrichshafen (Germany, F.R.). Abt. 
Energie- und Umwelttechnik). 1988. (In German). NTIS 
(US Sales Only), PC A99. Order Number DE89770257/ 
JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

Within the German-Chinese cooperation agreement, two dif- 
ferent wind power plants were developed, built and supplied, and 
assembled and tested in China. One plant is a novel wind pump 
system with hydraulic energy transmission and best-point-of-oper- 
ation control for drinking-water supply; the other one is a DAR- 
RIEUS wind turbine with an electric generator for supplying a vil- 
lage with power. The authors use system and result diagrams, and 
photographs to demonstrate the wind energy converter with deep- 
well pump and electric generator (auto-excited synchronous genera- 
tor) fitted with a three-blade rotor and located on a 70 m high hill. 
The authors present operational results (wind conditions, weak- 
wind properties of the plant, d.c. starter motor, supply to network) 
and technical and economic aspects (price per kWh in dependence 
from wind speed). (HW3J). 


17286 (CONF-8803191—, pp 691-704) Design and test- 
ing results of a wind-power pump system. Bucher, W. (Deut- 
sche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Koein (Germany, F.R.)). 1988. (In German). NTIS 
(US Sales Only), PC A99. Order Number DE89770257/ 
JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The authors present the results of characteristics measure- 
ments of a combination of a wind energy converter with 3 pumps 
for water pumping. Energy yield caluclations based on wind meas- 
urements in a desert site and the effects of system parameters on 
water pumping are studied. 
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17287 (CONF-8803191—, pp 705-722) Testing of small- 
sized wind power plants in developing countries. Jargstorf, B. 
(Kreditanstalt fuer Wiederaufbau, Frankfurt am Main (Ger- 
many, F.R.)). 1988. (In German). NTIS (US Sales Only), 
PC A99. Order Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988). 

The efficiency of small-sized wind power plants depends on 
the wind conditions of their sites. The authors report on corre- 
spondingly tested project approaches (located in 13 countries, pref- 
erably on islands, installed power plants and outputs, wind veloci- 
ties, power production cost) and on the results of measurements of 
wind supply in 34 sites. Within a period 3 years after construction, 
the wind parks are examined to acquire and evaluate data on wind 
and operation. Temporal availability guaranteed by the wind park 
builders ranges from 83 to 70%. A measurement campaign involves 
long-term and short-term measurements of output, frequency, wind 
speed, failures and down-times of the wind power plants. The au- 
thors report on the steps taken in the selection and preparation of 
the sites for wind power plants (table on status of individual 
projects). (HWJ). 


17288 (IVO-A—05/88) Kopparnaes wind power plant. 
Ollila, H.; Pikulinsky, K.; Kortelainen, T.; Ojanen, T.; 
Eronen, H. (Imatran Voima Oy, Helsinki (Finland)). Jul 
1988. 165p. (In Finnish). NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE88756584/JAW. 

The report deals with the progress of the Wind Power Plant 
Project carried out by Imatran Voima Oy from the launching of 
the project up to the building of the plant and the experience 
gained during the first year of operation. The target of this three- 
year project was to gain experience and knowledge of the utiliza- 
tion of wind energy in Finnish conditions by purchasing the first 
wind power plant in Finland to be connected to the grid for re- 
search purposes. On the basis of competitive bidding, a series-pro- 
duced plant with a rated capacity of 300 kW was ordered from 
Denmark. The plant was erected on a rock with favourable wind 
conditions at Kopparnaes, Inkoo, on the coast of the Gulf of Fin- 
land and it was connected to the local 30 kV grid in November 
1986. The total investment cost of the plant, including earth work, 
grid connection etc., amounted to FIM 4.6 million and the costs of 
the whole project to some FIM 5.4 million. On the site of the wind 
power pliant the wind speed averages 6.0 m/s, and when operating 
with technical availability of 95% the annual production is 400 
MWh. In 1987, the production was one third less than could have 
been feasible. The outages resulted from small faults or malfunc- 
tions in the control system difficult to locate, however. Vibration of 
the nacelle and its insufficient heating in the intense cold contribut- 
ed to these failures. A small crack has been detected in welds of the 
attachment plates of two blades and there are some marks of wear- 
ing in the gear, but these have not prevented normal operation of 
the plant. From September 1987 the technical availability has been 
over 90%. Measurements show that the quality of the electricity 
generated by the plant is sufficietly good and that the plant does 
not cause any harmful television or radio interference in its sur- 
roundings. The maximum noise disturbance distance measured was 
about 400 metres. 


17289 (PNL-SA—16435) Advances in three-dimensional 
turbulence measurement capability. Connell, J.R.; Morris, 
V.R. (Pacific Northwest Lab., Richland, WA (USA)). Nov 
1988. Contract AC06-76RL01830. 9p. (CONF-890175—2). 
NTIS, PC A02/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89006935/JAW. 

From 8. American Society of Mechanical Engineers wind 
energy symposium; Houston, TX, USA (22 Jan 1989). 

Requirements for three-dimensional turbulence velocity 
measurements for wind turbine purposes have recently led to ad- 
vances in anemometer accuracy and resolution, particularly for situ- 
ations when the angle of the wind relative to the anemometer axis 
is large. New precision calibration data for a complete three-dimen- 
sional UVW propeller anemometer are presented. Repeatability of 
calibration data and comparison with previous calibrations are 
shown. Special attention is given to the calibration of the crosswind 
components, V and W. 4 refs., 9 figs. 


ERA-14/9 / 2450 


17290 (SAND—88-2306) A summary of 1988 summer 
student research projects in wind energy. Sims, J.D.; Wright, 
J.R. (Sandia National Labs., Albuquerque, NM (USA)). Sep 
1988. Contract AC04-76DP00789. 61p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007295/ 
JAW. 

During the summer of 1988, the Wind Energy Research Di- 
vision hosted Jesse Sims and Jocelyn Wright under the auspices of 
the Sandia Historically Black Colleges and Universities (HBCU) 
Summer Student Program. The research projects that they con- 
ducted during their tenure at Sandia are reported here. In the first 
chapter of this report, the development of a software package to 
determine the calibration constants for a group of aerodynamic sen- 
sors is detailed. In the second chapter, the refurbishment activities 
on the Sandia 5-ra VAWT are discussed. 26 refs., 17 figs. 


17291 (SERI/TP—217-3433) Aerodynamic pressure and 
flow-visualization measurement from a rotating wind turbine 
blade. Butterfield, C.P. (Solar Energy Research Inst., 
Golden, CO (USA)). Nov’ 1988. Contract AC02- 
83CH10093. 13p. (CONF-890102—14). NTIS, PC A03 - 
OSTI. Order Number DE89000854/JAW. 

From ASME energy-sources technology conference and ex- 
hibition and 7. intersociety cryogenic symposium; Houston, TX, 
USA (22 Jan 1989). 

Aerodynamic, load, flow-visualization, and inflow measure- 
ments have been made on a 10-m, three-bladed, downwind, hori- 
zontal-axis wind turbine (HAWT). A video camera mounted on the 
rotor was used to record nighttime and daytime video images of 
tufts attached to the low-pressure side of a constant-chord, zero- 
twist blade. Load measurements were made using strain gages 
mounted at every 10% of the blade’s span. Pressure measurements 
were made at 80% of the blade’s span. Pressure taps were locaied 
at 32 chordwise positions, revealing pressure distributions compara- 
ble with wind tunnel data. Inflow was measured using a vertical- 
plane array of eight propvane and five triaxial (U-V-W) prop-type 
anemometers located 10 m upwind in the predominant wind direc- 
tion. One objective of this comprehensive research program was to 
study the effects of blade rotation on aerodynamic behavior below, 
near, and beyond stall. To this end, flow patterns are presented 
here that reveal the dynamic and steady behavior of flow condi- 
tions on the blade. Pressure distributions are compared to flow pat- 
terns and two-dimensional wind tunnel data. Separation boundary 
locations are shown that change as a function of spanwise location, 
pitch angle, and wind speed. 6 refs., 23 figs., 1 tab. 
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17292 (CESI—86-29) Development and testing of extrud- 
ed cables having improved fire performance. Part 2: Fire sim- 
ulation in laboratory-test methods. Masetti, C.; Ostano, P. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Sep 
1986. 8p. (CONF-860908—). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88756799/JAW. 

From International ANS/ENS topical meeting on operabil- 
ity of nuclear power systems in normal and adverse environments; 
Albuquerque, NM, USA (29 Sep 1986). 

Within the research work pursued by ENEL (Italian Nation- 
al Electricity Board) with the collaboration of the principal Italian 
manufacturers of cables for power plants, several fire propagation 
tests were carried out at the CESI (Italy) laboratories. The aim of 
these tests, performed with different test methods, was to evaluate 
the influence of various parameters (such as: ignition source power, 
combustion height, cable bunch total volume and subdivision, or- 
ganic material, test rig, installation method, ventilation, etc.) on test 
severity and, consequently, to determine the laboratory conditions 
to simulate more realistically a fire event. The main conclusions 
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reached were: the time to fire ignition decreases as the source 
power increases; the fire propagation velocity increases as the 
source power increases; cables manufactured with different materi- 
als, that have successfully passed a test in standard conditions, may 
show quite a variable behaviour when subjected to different ther- 
mal stresses (source power). 


17293 (CESI—87-65) The role of a modern high voltage 
laboratory in the development of the electrical power indus- 
try. Thione, L. (Centro Elecctrotecnico Sperimentale Ita- 
liano, Milan). Jan 1987. 61p. (CONF-8701157—1). NTIS 
(US Sales Only), PC A04. Order Number DE88756779/ 
JAW. 

From Conference on high voltage techniques and high volt- 
age equipment quality control; Lisboa, Portugal (20 Jan 1987). 

Several challenges confront the electric power industry in 
the economical and social context in which it has to operate, 
namely: to improve the performances of electrical equipment and 
systems at no increase of cost or, possibly, at a reduced cost; to im- 
prove the dependability of the equipment and systems in service; to 
limit the impact of the environment. To achieve these goals, the 
electric power industry has got to modernize quickly to keep the 
pace with other modern technologies. This, in turn, requires the 
combined and coordinated efforts of all scientific and industrial per- 
sonnel concerned. Moreover, the laboratory is the place where the 
necessary experimental activities (research, development and quali- 
fication tests) can be technically assessed and economically per- 
formed, thanks to the availability of the know-how and the concen- 
tration of large test facilities. The synergistic effects obtained, in 
this way, from the integration of different complementary cultures 
and from the concentration of the most onerous activities, will cer- 
tainly make possible impressive technological developments in an 
economically viable form. This paper reviews the most significant 
contributions of the HV laboratory to the achievement of the above 
mentioned goals in three spheres of activity - lab experiments, on- 
site tests and measurements and in-service diagnostics. 


17294 (CRIEPI-W—87034) A review on advanced coal 
fired thermal power plant technology. Part 2. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)). 
1988. vp. (In Japanese). Central Research Institute of Elec- 
tric Power Industry. 

The construction of coal fired power stations is practised to 
diversify energy sources. The coal-fired PSs constructed in future 
are required to be operated at middle loads. Therefore technical de- 
velopment is required to enhance the operation characteristics of 
coal-fired PSs to the level of oil-fired PSs. This report investigates 
the development trends of improving techniques to allow coal-fired 
PSs to be operated at middle loads and selects research and devel- 
opment subjects for enhancing coal firing techniques. 


17295 (DOE/BP/63056—2) Repowering analysis: Han- 
ford Generating Project (HGP), Task Order Number 6. 
(Fluor Daniel, Inc., Irvine, CA (USA)). Dec 1988. Contract 
AM79-86BP63056. 103p. NTIS, PC A06/MF AO1 - OSTI, 
1; GPO Dep. Order Number DE89007440/JAW. 

The Hanford Generating Project (HGP), owned by the 
Washington Public Power Supply System, consists of two low 
pressure steam turbines, generators, and associated equipment locat- 
ed adjacent to the Department of Energy’s (DOE) N-Reactor. 
HGP has been able to produce approximately 800 MWe with low 
pressure steam supplied by N-Reactor. DOE has placed N-Reactor 
in cold standby status for an undetermined length of time. This re- 
sults in the idling of the HGP since no alternative source of sieam 
is available. Bonneville Power Administration contracted with 
Fluor Daniel, Inc. to investigate the feasibility and cost of con- 
structing a new source of steam for (repowering) one of the HGP 
turbines. The steam turbine is currently operated with 135 psia 
steam. The turbines can be rebuilt to operate with 500 psia steam 
pressure by adding additional stages, buckets, nozzles, and dia- 
phragms. Because of the low pressure design, this turbine can never 
achieve the efficiencies possible in new high pressure turbines by 
the presences of existing equipment reduces the capital cost of a 
new generating resource. Five repowering options were investigat- 
ed in this study. Three cases utilizing gas turbine combined cycle 
steam generation equipment, one case utilizing a gas fired boiler, 
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and a case utilizing a coal fired boiler. This report presents Fluor 
Daniel's analysis of these repowering options. 


17296 (DOE/MC/23166—2653) Advanced coal-fueled in- 
dustrial cogeneration gas turbine system: Semiannual progress 
report, December 1987--June 1988. LeCren, R.T.; Smith, 
K.O. (Solar Turbines International, San Diego, CA (USA)). 
Jun 1988. Contract AC21-86MC23166. 73p. NTIS, PC A04/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89000929/JAW. 

Testing of the Component Screening Combustor (CSC) 
during the period was devoted to evaluating alternate designs 
which were intended to eliminate several shortcomings in the per- 
formance of the baseline. These areas were slag escape from the 
primary which solidified as a chimney in the secondary. Another 
concern was the escape of raw fuel from the primary zone. The 
first alternate designated as Mod. 1 features a raised rear primary 
wall which increases the volume by 50%. The second alternate 
design designated as Mod. 2 features a single centrally located fuel 
injector. Both the designs were evaluated using a computer model- 
ing program and a flow visualization rig. Results indicated that the 
central core jet was more stable than the baseline and that the 
escape of slag would be reduced. The fabrication of the PRIS hous- 
ing and both types of inserts were completed. The PRIS test plan 
was submitted for approval. Work conducted on the coal fuel spec- 
ification task included: review of the effects of mean particle size, 
ash fluid temperature and viscosity as regards the combustor test- 
ing; determination of high temperature slag properties; high-temper- 
ature alkali release additive costs; treatment of waste slurry and 
grinding circuit optimization. 33 figs., 20 tabs. 


17297 (EFI-TR—3526) Evaluation methods and aging 
tests on cable insulation made from PEX and EPR. Theoreti- 
cal and practical treatment of water absorption in EPR. 
Faremo, H.; Ildstad, E. (Elektrisitetsforsyningens Forskning- 
sinstitutt, Trondheim (Norway)). Jul 1988. 44p. (In Norwe- 
gian). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88756581/JAW. 

The report presents the various evaluation methods and 
aging tests for the cable insulation of PEX (Cross-linked Polyethyl- 
ene) and EPR (Ethylene-Propylene-Rubber) together with the the- 
oretical and practical treatment of the water absorption in EPR. 
Various tests are done on the combination of the PEX and EPR 
insulation. The test results show that the EPR material absorbs 
about 20-40 times as much water as the PEX material. 19 figs., 8 
tabs., 19 refs. 


17293 (EPRI-GS—6166) Second fossil plant cycle chem- 
istry conference: Proceedings. (Electric Power Research 
Inst., Palo Alto, CA (USA)). Jan 1989. 493p. (CONF- 
880822—). Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number T1I89006257/JAW. 

From 2. fossil plant cycle chemistry conference; Seattle, 
WA, USA (30 Aug 1988). 

A conference on cycle chemistry in fossil plants was con- 
ducted on August 30--September 1, 1988. Approximately 150 par- 
ticipants attended the conference from 14 countries. The objectives 
of the conference were to review, document and transfer technolo- 
gy on all aspects of cycle chemistry. To meet these objectives, 
papers were presented and are included in these proceedings in 
eight technical areas: boiler chemistry; turbine chemistry; cycling 
chemistry; monitoring; alternate chemistries; chemical cleaning; in- 
strumentation and diagnosis; and ion exchange systems. Each topic 
at the conference was discussed in a separate conference session 
and these discussions are also included in the proceedings following 
each paper. The mix of international and domestic papers in most 
sessions were chosen to indicate the very marked differences in 
practices and to stimulate discussion. The working group summa- 
ries provide some of this flavor; they also indicate the current 
needs and deficiencies and outline R and D required in the near 
term and to improve/upgrade cycle chemistry to the year 2000. In- 
dividual projects are processed separately for the data bases. 
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17299 (IVO-A—02/88) Applicability of key-hole-r!asma 
welding to power plant construction and maintenance. 
Muukka, E. (Imatran Voima Oy, Helsinki (Finland)). May 
1988. 114p. (In Finnish). NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE88756583/JAW. 

The purpose of this work was to study the applicability of 
key-hole-plasma welding to the commonest welding application of 
power plant construction, the butt joint of tubes. In the literature 
part of the work the physical principles of key-hole-plasma weld- 
ing, the significance of welding gases, characteristic features of the 
plasma welding of tubes and the typical defects in plasma welds 
were studied. Furthermore, the materials suitable for plasma weld- 
ing have been presented. In the experimental part of the work the 
applicability of key-hole-plasma welding to the butt joint of tubes 
with two different materials were studied, particularly attempting 
to focus attention to the quality of the starting/ending part of the 
weld. According to the results, it is possible to complete the tube 
joint with key-hole-plasma welding. A weld fulfilling ITW class 5 
requirements also as for the starting/ending part can be performed. 
Nevertheless, during the tests most welds showed defects that low- 
ered them into classes 2 to 3. Therefore it seems that key-hole- 
plasma welding requires enough similar joints so that the quality of 
the welds can be quaranteed. At the moment there seem to be only 
a few such applications in power plant construction and probably 
none on maintenance. 


17300 (ORNL/TM—10997) User instructions for leve- 
lized power generation cost codes using an IBM-type PC. 
Coen, J.J.; Delene, J.G. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 52p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007865/JAW. 

Programs for the calculation of levelized power generation 
costs using an IBM or compatible PC are described. Cost calcula- 
tions for nuclear plants and coal-fired plants include capital invest- 
ment cost, operation and maintenance cost, fuel cycle cost, decom- 


missioning cost, and total levelized power generation cost. 7 refs., 
36 figs., 4 tabs. 
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REFER ALSO TO CITATION(S) 16917, 16958, 16960, 16961, 16962, 16987, 
18218, 18290 


17301 (CONF-881028—1) Combined SO/sub x//NO/sub 
x/ removal in a high-sulfur spray-dryer/fabric-filter system. 
Livengood, C.D.; Huang, H.S.; Allen, J.W.; Farber, P.S. 
(Argonne National Lab., IL (USA)). 1988. Contract W- 
31109-ENG-38. 16p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007266/JAW. 

From 1. combined FGD and dry SO/sub 2/ control sympo- 
sium; St. Louis, MO, USA (25 Oct 1988). 

Argonne National Laboratory (ANL) has been conducting 
research on combined nitrogen oxides (NO/sub x/) and sulfur diox- 
ide (SO2) control. A major portion of this program has been cen- 
tered around the spray-dryer/fabric-filter system that provides flue- 
gas cleanup (FGC) for Argonne’s largest, coal-fired boiler. Under 
the combined SO/sub x//NO/sub x/ research program, Argonne 
conducted two series of field tests on the spray-dryer FGC system. 
The conditions for the tests were selected on the basis of previous 
work by Niro Atomizer (using the ANL system), laboratory re- 
search at ANL, and intermediate-scale tests at the Pittsburgh 
Energy Technology Center (PETC). Both changes in process oper- 
ating conditions and addition of caustic soda (NaOH) to the lime 
slurry were employed. The results indicated that, under certain op- 
erating conditions, it is possible to achieve significant levels of com- 
bined control. The addition of NaOH was not essential, but did en- 
hance removai of NO/sub x/. Also, higher levels of SO2 in the 
inlet flue gas were found to be beneficial, and changes in particle 
characteristics that developed in the drying process were found to 
play a roie that has implications for other technologies based on 
dry sorbents. 6 refs., 10 figs., 3 tabs. 
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17302 (DOE/PC/88874—T1) Theoretical approach for 
enhanced mass transfer effects in-duct flue gas desulfurization 
processes: Quarterly report No. 1, June 23, 1988--September 
30, 1988. (Acurex Corp., Research Triangle Park, NC 
(USA). Environmental Systems Div.). 8 Nov 1988. Contract 
AC22-88PC88874. 84p. NTIS, PC A05 - OSTI. Order 
Number DE89005902/JAW. 

This is the first quarterly report. The iain technical activi- 
ties performed during the past quarter have been the modification 
of the differential reactor and the construction of the flow reactor. 
No experimental data has been generated from either test facility. It 
is expected that the initial testing will start in the next quarter on 
Task 2 "Mass Transfer Testing” to establish baseline performance. 
The experimental plan for mass transfer testing involving slurry in- 
jection and dry sorbent injection, a mathematical model plan for 
bulk gas processes, slurry and dry solid processes are included. 34 
refs., 5 figs., 18 tabs. 


17303 (EPRI-CS—3862-Vol.3) Arapahoe low-sulfur-coel 
fabric filter pilot plant: Volume 3, Characterization of sonic- 
assisted reverse-gas cleaning, May 1982--May 1984: Final 
report. Cushing, K.M.; Bustard, C.J.; Pontius, D.H.; Pyle, 
B.E.; Smith, W.B. (Electric Power Research Inst., Palo 
Alto, CA (USA); Southern Research Inst., Birmingham, AL 
(USA)). Feb 1989. 149p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number TI89007469/ 
JAW. 

During 1981 intense interest developed in the utility industry 
regarding the use of horns as a supplement to reverse-gas bag 
cleaning. To characterize and assess sonic-enhanced, reverse-gas 
cleaning, horns were installed at EPRI’s 10-MW Fabric Filter Pilot 
Plant (FFPP) at its Arapahoe Test Facility located at Public Serv- 
ice Company of Colorado’s Arapahoe Steam Plant in Denver, Col- 
orado. In addition to the FFPP tests, laboratory studies of sonic 
cleaning were conducted to supplement the pilot plant data. To 
verify the applicability of the pilot plant and laboratory work to 
full-scale baghouses, field data from utility baghouses in which 
horns had been installed were collected. The purpose of the testing 
was to determine the range of horn frequencies and total output 
power most effective in removing residual dustcakes from bags in 
reverse-gas-cleaned baghouses and, hence, most effective in reduc- 
ing baghouse pressure drop. No attempt was made to identify a 
specific horn or horns most appropriate for baghouse application. 
The report presents the results of this testing from May 1982 
through May 1984. Results showed that horns can dislodge a signif- 
icant fraction of residual dustcake, thereby reducing pressure drop 
by as much as 60% without any noticeable reduction in bag life. 
Although outlet particulate emissions are higher with sonic assist- 
ance, they are generally <0.01 Ib/10® Btu---below the 1979 New 
Source Performance Standards of 0.03 Ib/MBtu. The overall results 
of this sonic horn investigation indicate that reverse-gas cleaning 
with sonic assistance definitely promotes more effective bag filter 
cleaning and lower pressure drop, and it should be considered as a 
supplement for most reverse-gas cleaned baghouse applications. 10 
refs., 37 figs., 7 tabs. 


17304 (EPRI-CS—6061-Vol.1) Evaluation of the 10-MW 
high-sulfur fabric filter pilot facility: Volume 1, Reverse-gas 
and sonic-assisted reverse-gas cleaning: Final report. Cushing, 
K.M.; Dismukes, E.B.; Smith, W.B.; Wilson, R.R. Jr. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Southern 
Research Inst., Birmingham, AL (USA)). Feb 1989. 213p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T189007471/JAW. 

This report is part of a series of studies designed to build a 
comprehensive and quantitative data base on fabric filter (baghouse) 
technology applied to the collection of particulate matter from utili- 
ty coal-fired power plants. These studies are generally grouped into 
four research areas: low-sulfur-coal pilot plant studies, high-sulfur- 
coal pilot plant studies, field studies at full-scale coal-fired power 
plants, and supporting laboratory special studies. This report pre- 
sents results from an initial characterization period of the High- 
Sulfur-Coal Fabric Fiiter Pilot Plant (HSFP) located at the Scholz 
Station of Gulf Power Company. The HSFP was constructed and 
operated in a joint program between EPRI and Southern Company 
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Services to assess the operating characteristics of baghouses when 
filtering fly ash resulting from the burning of coal with a high 
sulfur content, which creates relatively high levels of sulfuric acid. 
During this twenty-two month period, seven major studies were 
conducted: air load characterization tests, startup and baseline oper- 
ation, operation at a high-than-normal filtering air-to-cloth ratio, an 
alternative high-sulfur coal operation, a special no-purge-shutdown 
test, simultaneous startup with the Unit 2 boiler, and evaluation of 
sonic-assisted reverse-gas cleaning. The baghouse used reverse-gas 
cleaning for all test periods and added horns for one test of sonic- 
assisted reverse-gas cleaning. 2 refs., 42 figs., 16 tabs. 


17305 (EPRI-GS—6210) Proceedings: Workshop on 
pulse-jet baghouse technology. Pontius, D.H.; Cushing, K.M.; 
Wilson, R.R. (Electric Power Research Inst., Palo Alto, CA 
(USA); Southern Research Inst., Birmingham, AL (USA)). 
Jan 1989. 117p. (CONF-8805253—). Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T1I89006920/JAW. 

From Workshop on pulse-jet baghouse technology; Atlanta, 
GA, USA (19 May 1988). 

The EPRI Pulse-Jet Technology Workshop held in Atlanta, 
Georgia on May 19--20, 1988 assessed the potential of pulse jets for 
utility applications, discussed key unresolved issues, and identified 
important development activities. Forty-two representatives from 
fiber, fabric, bag and baghouse vendors, research groups, consult- 
ants and six utilities attended. The workshop was divided into three 
sessions. The first session consisted of presentations summarizing: 
(1) the state-of-the-art in pulse-jet baghouse technology; (2) pulse- 
jet user experience; and (3) the technical economic feasibility of 
using pulse jets. In the second session, a panel representing different 
segments of this technology discussed the key issues in adapting 
pulse-jet baghouses to US utility applications. The final session con- 
tained reports to the workshop attendees from each of the four 
working groups formed to discuss: (1) general pulse-jet baghouse 
design considerations; (2) filter fabric design, testing, characteriza- 
tion and failure analysis; (3) pilot facility test design and testing re- 
quirements; and (4) technical/economic feasibility and critical issues 
in the application of pulse jets. In the opinion of the workshop par- 
ticipants, initial applications would probably be retrofits into the 
casing of existing electrostatic precipitators (ESP) or at stations 
with retrofit AFBC or dry/semi-dry SO: control processes. 18 figs., 
18 tabs. 


17306 (KFK-PEF—45) Simultaneous flue gas cleaning 
(desulfurization, denitrification) by means of electron beam ir- 
radiation. Wittig, S.; Spiegel, G.; Platzer, K.H.; Willibald, 
U. (Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. fuer 
Thermische Stroemungsmaschinen). (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Euro- 
paeisches Forschungszentrum fuer Massnahmen zur Luftre; 
Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. fuer Ther- 
mische Stroemungsmaschinen). Aug 1988. 124p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE88756825/JAW. 

For the first time, the coupling of the electron beam (up to 
300 keV) and the flue gas flow has been investigated systematically. 
In addition, a chemical reaction model was developed to predict 
the removal reactions and was compared with experimental results. 
The identification of the determining reaction paths thus is 
achieved and a detailed understanding of the physical and chemical 
processes is attained. In comparing the theoretical results with 
measurements it can be shown that the description of the homoge- 
neous gas phase chemistry is possible to a large extent. However, 
heterogeneous reactions which play an important role are not yet 
fully understood. An empirical model, therefore, was derived utiliz- 
ing the results of the ITS test facility. Comparing these data of the 
laboratory facility with those of the 20 000 m/sub N//sup 3//h 
pilot plant (Badenwerk AG, unit RDK 7) good agreement was 
achieved. (orig./DG) With 55 figs., 55 refs. 
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17307 (NP—9770240) EDTA process for combined SO/ 
sub 2//NO/sub x/ separation from power plant flue gases. 
Kneissl, H. (Essen Univ. (Gesamthochschule) (Germany, 
F.R.). Fachbereich Energie-, Verfahrens- und Elektrotech- 
nik). 18 Sep 1987. 174p. (In German). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE89770240/ 
JAW. 

After a survey on the different NO/sub x/ reduction meth- 
ods known so far, the theoretical fundamentals of the reducing 
combined SO/sub 2//NO/sub x/ separation are represented. It is 
shown that the method is, in principle, suitable for the NO/sub x/ 
reduction in the case of different crude gas contents. Starting from 
the results found, the concept of a suitable process variant, divided 
into parts for the gas and the liquid, is presented taking into consid- 
eration also the occurring residues and their processing. Then, costs 
and operating behaviour of the plant for the process system consid- 
ered to be suitable are dealt with. 


17308 (PB—89-134142/XAB) Fundamental studies of dry 
injection of calcium-based sorbents for SO. control in utility 
boilers. Final report, October 1985-September 1987. Newton, 
G.H.; Moyeda, D.K.; Kindt, G.; McCarthy, J.M.; Chen, 
S.L. (Energy and Environmental Research Corp., Irvine, 
CA (USA)). Dec 1988. 330p. NTIS, PC A15/MF AO1. 

The report describes research to determine the mechanisms 
that limit the extent of reaction between SO. and calcium-based 
sorbents (CaCO3 and Ca(OH)2) by measuring the in-situ physical 
structure and reactivity of sorbent injected into a combustion envi- 
ronment for residence times as short as 35 ms. Four models of the 
sulfation reaction were used to guide the research and interpret the 
data. The extent of sorbent utilization was found to be limited by 
porosity losses during the sorbent activation process. In situ porosi- 
ties, a fraction of that theoretically possible, were measured in the 
absence of SO2. Calcines from CaCOs suffered greater losses in po- 
rosity than those from Ca(OH) which, along with the larger 
CaCOs particle size, accounts for the substantial differences in SO2 
capture between these two sorbents. 
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REFER ALSO TO CITATION(S) 17976, 17977 


17309 (CESI—86-3) Evolution of long duration current 
impulse withstand test on surge arresters for H.V.A.C. sys- 
tems. Bargigia, A.; Mazza, G.; Carrara, G.; de Nigris, M. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Nov 
1985. 13p. (CONF-860210—S5). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88756724/JAW. 

From IEEE Power Engineering Society winter meeting; 
New York, NY, USA (2 Feb 1986). 

The paper enlightens the parallel development of the charac- 
teristics of arresters and of the procedure to test their capability to 
discharge energy during operation consequent to the switching 
overvoltage test called the “long duration current impulse with- 
stand (LDCIW) test”. It is shown that the procedure for the 
LDCIW test prescribed in the current edition of IEC Publication 
99-1 (1970) is strictly related to the peculiar features of active-gap 
arresters, and that it is not necessary to adopt the procedure also in 
the Draft of Standards for metal-oxide arresters (MOA) under prep- 
aration by IEC TC 37 "Surge Arresters”. The main drawback of 
this procedure is that it requires a large number of different test cir- 
cuits if a laboratory intends to be equipped for testing arrester sec- 
tions of all classes and all rated voltages. An alternative test proce- 
dure, (equivalent to that proposed in the mentioned Draft) for 
LDCIW tests on MOAs, is described and analyzed. The test is 
made more reproducible because this procedure pratically requires 
only one test circuit and implies smaller tolerances on the energy 
stress on the arrester. It is finally shown that the alternative test 
procedure can be improved to test arresters against any kind of 
switching overvoltages, as well as, line discharge. 
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17310 (CESI—86-4) Study of the performance of metal 
oxide arresters for high voltage systems. Bargigia, A.; Gian- 
nuzzi, L.; Inesi, A.; Porrino, A.; Pigini, A.; Thione, L. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). 1986. 
12p. NTIS (US Sales Only), PC A03. Order Number 
DE88756726/JAW. 

In view of their extensive application in HV systems, the 
paper deals with research carried out in Italy to investigate the per- 
formance of metal oxide arresters (MOAs) under various stresses, 
including those arising from the severest expectable operating ccn- 
ditions. Results of systematic laboratory tests performed on both 
pro-rated sections and complete arresters are presented. Problems 
related to the standardization of test procedures are outlined. The 
applicability of in-service diagnostic techniques is discussed. The 
impact of the use of metal oxide arresters on insulation coordination 
is examined. Critical points are focused and indications for further 
research are derived. 


17311 (CESI—86-5) Considerations on the dielectric 
characteristics of a medium voltage vacuum circuit-breaker. 
Colombo, E.; Di Marco, U.; Manganaro, S. (Ente Nazionale 
per l’Energia Elettrica, Milan (Italy)). Aug 1986. 13p. 
(CONF-8608233—5). NTIS (US Sales Only), PC A03/MF 
AOl. Order Number DE88756723/JAW. 

From CIGRE international conference on large high voltage 
electric systems; Paris, France (27 Aug 1986). 

The paper presents the results of an investigation on the 
breakdown voltage of the contact gap and on the capability of 
clearing in high-frequency (H.F.) currents of a commercial vacuum 
circuit-breaker (c.b.) operating under “service conditions”. To 
assess the breakdown levels, a test program was devised that would 
take into account the actual sequence of events in service, i.e. 
making-breaking operations followed by the application of the tran- 
sient recovery voltage (T.R.V.). The results confirm the depend- 
ence of the dielectric withstand capability of the contact gap on the 
preceding switching operation and allow an evaluation of the ex- 
pected maximum breakdown voltages and of the corresponding 
contact breakdown distances, as well as the maximum slope of the 
H.F. current likely to be interrupted in case of c.b. restriking. 


17312 (CESI—86-6) Prediction of harmonic voltage dis- 
tortion due to different categories of non-linear loads supplied 
by the electric network. Lagostena, L.; Porrino, A.; Lion- 
etto, P. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). 1986. 6p. NTIS (US Sales Only), PC A02. Order 
Number DE88756727/JAW. 

National and international standards are available, or under 
preparation, to limit the harmonic current injection from non-linear 
loads (both household or industrial). As the voltage harmonic dis- 
tortion, at a given point in the network, is the result of the different 
current injections of loads at any voltage level, the important prob- 
lem rises of how to share the permitted disturbance level between 
the various categories of load. To this purpose a methodology was 
developed that allows the characterization of a network, through 
some simple coefficients, on the basis of the propagation of harmon- 
ics and of forecasts of disturbing load diffusion. Two harmonic dis- 
tortion resulting at a given voltage level is then easily evaluated, by 
means of these coefficients, starting from the allowed disturbance 
level to the various categories of loads. Different hypotheses on the 
sharing of the allowed disturbance can then be compared in order 
to prepare suitable standards. The paper gives details on the 
method (which is based on a computer program that was devel- 
oped, as in other countries, to allow the evaluation of the harmonic 
propagation through the network) and on its application to ENEL 
(Italian National Electricity Board)’s networks. The paper also 
shows one example of the application of this methodology to the 
problem of assessment of standards for industrial disturbing loads. 


17313 (CESI—86-21) Overvoltages due to harmonic mag- 
nification in the Paraguayan AC network owing to AC faults 
close to the Itaipu’ HVDC station. Bernardini, R.; Corradi, 
E.; Santagostino, G.; Testi, G.; Gimenez Silvera, V. (Centro 
Elecctrotecnico Sperimentale Italiano, Milan). Sep 1986. 6p. 
(CONF-8609468—1). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE88756731/JAW. 

From MONTECH '86: IEEE conference on HVDC power 
transmission; Montreal, Canada (29 Sep 1986). 
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The paper deals with overvoltages caused by harmonic mag- 
nification in the Paraguayan 220-66 kV network. The high harmon- 
ic distortion is due to faults within the 500 kV collector ring feed- 
ing the Itaipu’ HVDC link. To compensate for this weakness of the 
Paraguayan network with respect to the Itaipu’ system, alternative 
countermeasures such as series filters with harmonic dampers, or 
shunt filters with temporarily connectable shunt reactors, are con- 
sidered. 


17314 (CESI—86-24) Small power tapping from HVDC 
transmission systems. Carpaneto, E,; Piglione, L.; Testi, G.; 
Paris, L.; Giglioli, R.; Tietz, P. (Politecnico di Torino 
(Italy); Pisa Univ. (Italy). Ist. de Elettrotecnica). Aug 1986. 
8p. (CONF-8608233—6). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE88756730/JAW. 

From CIGRE international conference on large high voltage 
electric systems; Paris, France (27 Aug 1986). 

Very long distance DC transmission systems have become 
economically attractive in the exploitation of large energy re- 
sources very far from the load areas. Small taps from the HVDC 
lines could result in substantial benefits for the economic develop- 
ment on the crossed regions. This paper deals with the technical 
and economical feasibility of such solutions, considering some spe- 
cial plants for small tappings based on series schemes. 


17315 (CESI—86-46) Laboratory investigation of the pol- 
lution performance of metal oxide surge arresters. Bargigia, 
A.; de Nigris, M. (Centro Elecctrotecnico Sperimentale Ita- 
liano, Milan). Oct 1987. 2p. (CONF-8710442—8). NTIS (US 
Sales Only), PC A02. Order Number DE88756775/JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

The study of the performance of metal oxide surge arresters 
is a major subject for present research. The performance of this sta- 
tion component seems to be affected both by short duration ex- 
treme pollution conditions and by long duration low severity pollu- 
tion events. Expansive research has been carried out for many years 
to characterize the different sites with respect to their maximum 
pollution events. It does not seem to be necessary to repeat this 
work to re-classify the pollution zones for surge arresters. The pol- 
lution performance of metal oxide surge arresters is to be checked 
by two different types of laboratory tests: - Standard pollution tests 
to verify the performance of the external insulation and internal 
components under extreme pollution conditions. - Long duration 
tests under light pollution, to verify the correct behaviour of inter- 
nal components to long term service conditions. Digital control and 


acquisition systems are efficient aids for the conduction of these 
tests. 


17316 (CESI—87-7) Testing techniques for metallic oxide 
arresters. de Nigris, M. (Centro Elecctrotecnico Sperimen- 
tale Italiano, Milan). Mar 1987. 21p. (In Italian). (CONF- 
8703316—2). NTIS (US Sales Only), PC AQ3. Order 
Number DE88756763/JAW. 

From Workshop on metal oxide surge arresters in high volt- 
age systems; Milan, Italy (12 Mar 1987). 

An analysis is made of testing methods for the determination 
of the external characteristics of complete and partial metal oxide 
surge arresters in currents between 100uA to 100 kA. In the case of 
partial arresters, results are analyzed of withstand and aging tests. 
Testing circuits adopted by CESI (Italian research lab) for the 
characterization of complete HV arresters are described and refer- 
ence is made to salt-fog test techniques. 


17317 (CESI—87-8) The coordination of insulation by 
metallic oxide arresters. Porrino, A.; Santagostino, G. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Mar 
1987. 12p. (In Italian). (CONF-8703316—1). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88756762/JAW. 

From Workshop on metal oxide surge arresters in high volt- 
age systems; Milan, Italy (12 Mar 1987). 

Metal oxide arresters are finding an always wider use in the 
protection of HV electrical installations. Their use may modify the 
current methods in insulation coordination, in that they present 
both protective characteristics, as well as degrees of network stress 
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sensibility which differ from those presented by arresters employing 
spark gaps and silicon carbide resistance blocks. The aim of this 
paper is to point out some metal oxide arrester characteristics 
which bear directly upon the efficacious protection of machinery 
and electrical equipment. 


17318 (CESI—87-10) On site high voltage tests of SF6 
insulated substations. Diessner, A., Luxa, G.F.; Mosca, W., 
Pigini, A. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Aug 1986. 8p. (CONF-8608233—7). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88756742/ 
JAW. 

From CIGRE international conference on large high voltage 
electric systems; Paris, France (27 Aug 1986). 

On site high voltage tests of SF6 gas insulated substations 
(GIS) form part of the quality assurance procedure for GIS. Expe- 
rience on testing several hundreds of GIS on site is reported: AC 
voltages were used mainly for system voltages up to 170 kV, and 
switching impulse voltages were applied mostly at higher system 
voltages. Supplementary laboratory investigations confirmed the 
positive effect of conditioning and showed distinctive sensitivities 
of different voltage types to various defects. Considering technical 
and economical aspects, the adopted site test procedures have 
proved satisfactory and may be retained; only at the highest system 
voltages, additional lightning impulse voltage tests may be of ad- 
vantage. 


17319 (CESI—87-12) Strength of typical GAS-insulated 
substation configurations:composite and combined stresses. 
Bargigia, A.; Mazza, G.; Pigini, A.; Rizzi, G. (Centro Elecc- 
trotecnico Sperimentale Italiano, Milan). May 1987. 7p. 
(CONF-870516—11). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88756736/JAW. 

From 5. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (3 May 1987). 

The strength of typical GIS configurations under composite 
stresses (overvoltages plus DC voltages applied at the same elec- 
trode) and combined stresses (AC and DC voltages applied at two 
teminals) is examined. Impacts on GIS testing and design are con- 
sidered, with special attention to one of the most critical operating 
conditions: switching of small capacitive currents by disconnectors. 


17320 (CESI—87-14) Outline of research activity in the 
HVDC systems. Pigini, A.; Polo Dimel, M.; Testi, G. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). May 
1987. 6p. (CONF-8705364—1). NTIS (US Sales Only), PC 
A02/MF AOl1. Order Number DE88756757/JAW. 

From International seminar on EHV/UHV AC, HVDC 
transmission systems; Bangalore, India (6 May 1987). 

The use of HVDC lines in electric power transmission is in- 
creasing all over the world. This exceptional increase is the result 
of the rapid technological development in AC/DC converter sta- 
tions (power electronics) and of the advantage of HVDC over AC 
transmission on long distances, submarine connection by means of 
cables, interconnection of different electric systems, easy control of 
flowing power, etc. Consequently, also the research and testing ac- 
tivities in this field are under worldwide development. However, 
research activities imply huge investments and the involment of a 
lot of personnel. Cooperation agreements such as the one between 
CESI and CPRI could permit the combination of efforts and the 
optimization of the results. In this framework, and R&D coopera- 
tion programme is on going between the CPRI and CESI (Italy) 
research facilities. In this paper the facilities available at CESI for 
carrying out research and tests in the HVDC field are presented 
and outlines of some studies and tests, already performed, are 
given. Furthermore, a review of the joint research work which is 
being carried out by CESI and CPRI is reported. 


17321 (CESI—87-15) Metal oxide resistors for surge ar- 
resters response: to steep front current impulses. Bargigia, A.; 
de Nigris, M.; Pigini, A. (Centro Elecctrotecnico Sperimen- 
tale Italiano, Milan). Aug 1987. 4p. (CONF-870826—4). 
NTIS (US Sales Only), PC A02. Order Number 
DE88756741/JAW. 

From 5. international symposium on high voltage engineer- 
ing; Braunschweig, F.R. Germany (24 Aug 1987). 
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The paper describes the research work carried out to deter- 
mine the behaviour of surge arresters subjected to very high fre- 
quency perturbations. In particular, the residual voltage of resistors 
for surge arresters (conventional and metal oxide) was measured 
during the application of current impulses with very short rising 
times. The voltage waveshape presented remarkable overshoot and, 
consequently, residual voltages were obtained which were higher 
than those with the standard 8/20 microsecond impulses. 


17322 (CESI—87-16) Measurement of  overvoltages 
during disconnecting of capacitive currents. Cattaneo, A.; 
Cremonesi, F.; Rizzi, G. (Centro Elecctrotecnico Snerimen- 
tale Italiano, Milan). May 1987. 4p. (CONF-870826—2). 


NTIS (US Sales Only), PC A02/MF A0Ol. Order Number 
DE88756737/JAW. 


From 5. international symposium on high voltage engineer- 
ing; Braunschweig, F.R. Germany (24 Aug 1987). 

The paper describes measuring systems, recently installed in 
the CESI High Voltage Laboratory (Italy) within the framework of 
the research on the performance of gas insulated substations (GIS) 
when switching capacitive currents. Voltages are measured by ca- 
pacitive probes. The complete measuring system is constituted by 
different parts - the first (analog part), to measure the high frequen- 
cy components of the fast transients - the second (digital type), to 
measure, at low frequency resolution, voltages during the whole 
operation. A proper software was developed to control every phase 
of the test, to store and to evaluate the data. Examples of measure- 
ments and evaluations taken during the tests are reported. 


17323 (CESI—87-22) Criteria for tests and verification of 
electrical components used in areas in which gas or inflamma- 
ble vapours are present. Ostano, P. (Centro Elecctrotecnico 
Sperimentale Italiano, Milan). Jun 1987. 13p. (In Italian). 
(CONF-8706374—1). NTIS (US Sales Only), PC A03/MF 
A0O1. Order Number DE88756761/JAW. 


From Meeting on electrical installations in places with risk 
of explosion; Monteporzio Catone, Italy (4 Jun 1987). 

The critical requirements relevant to the safety measures and 
laboratory testing techniques for electrical equipment in the pres- 
ence of gases and inflammable vapours are discussed. The consider- 
ations are based mainly on the experience acquired by the CESI 
(Italy) research lab during activities related to certification. Some 
of the aspects treated are explosion containment, isolation of electri- 
cal equipment from explosive atmospheres, limitation of size of 
electrical currents, reduction of the possibility of the formation of 
arcs, pressurization of enclosed risk areas, intrinsic circuitry. 


17324 (CESI—87-24) Evaluation of harmonic distortion 
in electrical distribution networks. Tonon, R.; Lionetto, P.; 
Diaz Hernando, J.A.; Vargas, G. (Ente Nazionale per 
l'Energia Elettrica, Milan (Italy); Centro Elecctrotecnico 
Sperimentale Italiano, Milan). May 1987. 6p. (CONF- 
8705363—2). NTIS (US Sales Only), PC -A02/MF AOl. 
Order Number DE88756738/JAW. 


From CIRED '87: 9th international conference on electricity 
distribution; Liege, Belgium (4 May 1987). 

It is becoming necessary to establish limits on harmonic cur- 
rents produced by industrial, commercial and household equipment. 
This work is actively being carried out, at the international level, to 
develop suitable standards. However, voltage distortion, at a given 
point of a distribution network, depends not only on local harmonic 
current injection but also on the propagation of harmonic currents 
generated elsewhere in the network. It follows that if a voltage dis- 
tortion limit value is specified for a given network level, only part 
of it will be available for the disturbing loads supplied at that level, 
as a margin must be left for the harmonics coming from other 
levels of the distribution system. This fact implies that computer 
analysis of harmonic propagation is of great importance to evaluate 
the effects of the limits proposed in standards and to develop suita- 
ble criteria for the connection cf disturbing loads. This paper de- 
scribes the results of some studies of harmonic propagation on dis- 
tribution networks. The results were obtained by applying the 
"transfer matrix” method. 
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17325 (CESI—87-26) Operational problems of primary 
ENEL power distribution station in Naples (Italy). Analysis 
for reliability improvement. Elli, E.; Mosca, W.; De Seta, G.; 
Vitto, I. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan; Ente Nazionale per i’Energia Elettrica, Rome 
(Italy)). Sep 1987. 8p. (In Italian). (CONF-8709394—11). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88756756/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The paper reports the results of the first part of a research 
carried out on primary ENEL (Italian Electricity Board) power 
distribution stations in Naples, Italy. Reliabilty problems, due to 
electric aging, were investigated relevant to medium voltage substa- 
tions. The work was carried out in two phases: a detailed inspec- 
tion of a sample of stations was followed by lab tests on equipment 
taken out of service. In 30% of the cases, component degradation, 
due to environmental pollution, was evidenced. This information 
was useful in the planning of lab tests involving the simulation of 
salt fog effects. 


17326 (CESI—87-27) Safety and reliability of the high 
tension SELM (Italy) electrical system: studies and research 
in progress. Andena, G.; Foini, A.; Gallucci, F.; Mosca, W. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Sep 
1987. 6p. (In Italian). (CONF-8709394—10). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88756755/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The system extends over a vast area of northern Italy and 
comprises 60 stations operating at 220 kV, 130 kV and 60 kV, over 
2400 km long transmission network. Since the system has been in 
operation for at least 30 years, preventive maintenance is of prime 
importance. This paper presents the firt phase of a maintenance 
plan, developed by SELM (the utility) and CESI (research facility) 
of Italy, to improve the system’s safety and reliability. As part of 
the plan, a complete reorganization of the utility’s historical data 
bank was undertaken. Results of performance and wear resistance 
tests made on various line components (insulators conductors, ter- 
minals, etc.), as well as in-service inspections, were used as a basis 
for the formulation of the plan. 


17327 (CESI—87-32) Improvement of the reliability of 
the electrical system of an automated refinery: application of 
computerized programs for network analysis for static and dy- 
namic conditions. Mizia, E.; Savasta, B.; Comel, E.; Lion- 
etto, P.F. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Sep 1987. 6p. (In Italian). (CONF-8709394—7). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88756752/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

Off-line digital computer programs for the study of electric 
networks for industrial distribution are readily available on the 
market and their use is becoming common. Particular attention 
must be given to the choice and use of the programs in the case of 
the analysis of complex networks with, for example, the presence of 
autogeneration, a frequent occurence in large industrial plants. 
Strict collaboration among digital simulation experts, experts in 
electrical networks problematics and technical experts in the man- 
agement and operation of plant networks can produce optimum re- 
sults, such as the anticipation of contingent situations with strong 
economic and technical impacts. An example could be power 
outage at a petroleum refinery, in which case production and occu- 
pational safety would be threatened. 


17328 (CESI—87-33) Testing of electrical equipment for 
switching and protection. Jenne, P.G.; Magistris, G.C.; 
Mosca, W. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Sep 1987. 10p. (In Italian). (CONF-8709394—3). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88756744/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The testing of electrical equipment for A.C. system switch- 
ing and protection is analyzed with particular attention given to the 
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criteria used to establish the test modalities and objectives stipulat- 
ed in national (Italian) normatives. 


17329 (CESI—87-36) Behavioural study of transmission 
lines subjected to lightning: reliability assessment. Cecchi, 
G.: Dellera, L.; Garbagnati, E. (Centro Elecctrotecnico 
Sperimentale Italiano, Milan). Sep 1987. 9p. (In Italian). 
(CONF-8709394—5). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88756747/JAW. 

From 88. annual meeting of the Tialian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

To the present, the protection of electric lines against light- 
ning has been treated with empirical models, based on the concept 
of minimum discharge distances in the design of shielding. A new 
approach to the problem is presented in this paper. The proposed 
model simulates the principal phenomena which characterize a bolt 
of lightning, in particular, the propagation of descending bolts, as 
well as the origin and propagation of bolts ascending from struc- 
tures on the ground. The model takes into consideration the size of 
the electric discharge as it varies along the length of the bolt, the 
speed of propagation, the extension of the strongly ionized zone 
and the direction of propagation. The comparison of accuracies of 
this and other models with compiled in-service data allowed not 
only the confirmation of the model's validity but the acquisition of 
knowledge relevant to the importance of some parameters such as 
topography. 


17330 (CESI—87-37) Safety of electrical systems during 
fire. Lab tests and studies on the behaviour, in fire, of materi- 
als and components. Thione, L.; Ostano, P.; Tomba, A. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Sep 
1987. 10p. (in Italian). (CONF-8709394—4). NTIS (US 
Sales Only), PC A0O2/MF AOl. Order Number 
DE88756746/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The paper discusses the experience gained by the CESI 
(Italy) research lab through tests conducted on electrical materials 
and equipment in the study of their behaviour in fires. The results 
of numerous tests, which were conducted under the norms stipulat- 
ed by various major electric utilities, are reported. The behaviour 
of the materials and equipment is examined, not only from the point 
of view of capability to prevent the formation of fires, but also with 
reference to collateral phenomena such as the production of toxic 
gas and smoke which bear upon occupational safety. The applica- 
bility and validity of diverse test methods are analyzed together 
with the optimum test facility design characteristics required in the 
simulation of the mechanisms of ignition and fire propagation. 


17331 (CESI—87-39) Accuracy of the models for the 
evaluation of strength under non-standard lightning impulse 
(overvoltages transmitted from overhead lines). Pigini, A.; 
Rizzi, G.; Garbagnati, E.; Porrino, A.; Baldo, G.; Pesa- 
vento, G. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Oct 1987. 2p. (CONF-8710442—3). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88756749/ 
JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

Approaches to evaluate the strength of external insulation 
exposed to lightning overvoltages can be grouped into: physical ap- 
proaches, which, in their general form, evaluate the time to break- 
down for a given applied voltage as the sum of the times necessary 
for the development of the various phenomena involved in the dis- 
charge; integration methods, which consider the time integral of 
the difference between the applied and fixed voltages. From an 
analysis of the results of systematic tests conducted on rod plane, 
rod rod and conductor structure configurations, with clearances 
from 2 to 4 meters, it was concluded that the integration methods 
are generally less accurate than the use of physical models, the only 
approach which takes into account the interaction between test cir- 
cuit and test object. 
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17332 (CESI—87-40) Strength of SF6 equipment under 
fast transients overvoltages. Influence of DC prestress and 
comparison with the rated strength under LI. Bargigia, A.; 
Pigini, A. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan; Ente Nazionale per l’Energia Elettrica, Milan 
(Italy)). Oct 1987. 2p. (CONF-8710442—4). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88756750/ 
JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

: Superposition of overvoltages and AC voltage is a very typi- 
cal stress condition in the testing of gas-insulated substations or 
other SF6 insulated components intended for AC application. The 
report describes composite stress test results.In particular, a com- 
parison is made between the rated strength under lightning impulses 
and the stress measured during the switching of capacitive test cur- 
rents. 


17333 (CESI—87-41) Measurement of overvoltages 
during disconnecting of capacitive currents. Cattaneo, A.; 
Cremonesi, F.; Rizzi, G. (Centro Elecctrotecnico Sperimen- 
tale Italiano, Milan). Oct 1987. 2p. (CONF-8710442—2). 
NTIS (US Sales Only), PC A02/MF A0Ol1. Order Number 
DE88756748/JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

; The switching of small capacitive currents represents one of 
the most frequent operations in gas-insulated systems. A controlling 
and measuring system to be used during switching of capacitive 
currents with SF6 disconnectors was developed by the CESI 
(Italy) HV research laboratory. Such a system, controlled by a 
computer, permits automatic repetition of tests, automatic storage 
and data evaluation. 


17334 (CESI—87-43) The response of metal oxide resis- 
tors for surge arresters to steep front current impulses. Bargi- 
gia, A.; de Nigris, M.; Pigini, A. (Centro Elecctrotecnico 
Sperimentale Italiano, Milan). Oct 1987. 2p. (CONF- 
8710442—7). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88756764/JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

The response of surge arresters to high frequency perturba- 
tions is one of the aspects to be considered in design, especially fol- 
lowing the wide adoption of gas-insulated substations. Very steep 
overvoltages may be generated in these cases when switching small 
capacitive loads by disconnectors. Overvoltages reaching values of 
2-3 p.u. of the service voltage (peak value) and frequencies, with 
hamonic components extending to tens of MHz, may frequently be 
observed. Research was carried out which focus sed upon the de- 
pendence of the dynamic response of surge arresters on the intrinsic 
characteristics of the resistors. Test results showed that: - the over- 
shoot on the residual voltage is influenced by the time to crest of 
the injected current and is secondarily influenced by the current 
peak value; - overshoots are negligible for SiC resistors, while they 
may reach 25-32% for ZnO resistors, when applying current im- 
pulses having a time to crest of about 100 ns; - the various ZnO 
resistors examined performed similarly. 


17335 (CESI—87-44) Long duration current impulse 
withstand test on metal oxide surge arresters: a straightfor- 
ward procedure. Bargigia, A.; de Nigris, M. (Centro Elecc- 
trotecnico Sperimentale Italiano, Milan). Oct 1987. 2p. 
(CONF-8710442—5). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88756758/JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

The testing procedure for long duration current pulse with- 
Stand tests on metal-oxide surge arresters has been largely treated. 
This paper describes a new test method based on the fact that the 
volt-ampere characteristics of the arrester do not change from shot 
to shot, since temperature changes do not practically affect these 
characteristics in the range of interest. The aim of the method is to 
simplify the test procedure and to test the samples with stresses 
closer to the actual system reality. This procedure had been submit- 
ted for discussion to the relevant technical committee of the Inter- 
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national Electrotechnical Commission and should form an Appen- 
dix of the Standard Draft on metal-oxide surge arresters. 


17336 (CESI—87-45) The importance of surrounding 
media in accelerated ageing tests on metal oxide resistors for 
surge arresters. Bargigia, A.; de Nigris, M. (Centro Elecc- 
trotecnico Sperimentale Italiano, Milan). Oct 1987. 2p. 
(CONF-8710442—6). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88756759/JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

Metal oxide surge arresters without gaps are continously 
stressed by the power frequency system voltage and have to face 
directly all types of overvoltages or uneven voltage distribution 
along their axes (e.g. due to pollution on the porcelain housing). 
This fact causes them to be affected by ageing phenomena that may 
lead, through changes in time of the volt-ampere characteristics, to 
overstressing or even to thermal runaway and consequent destruc- 
tion of the component. Accelerated ageing tests are then of great 
importance to identify non-correct behaviours with respect to this 
aspect. Recent research has pointed out that, since it may play an 
important role on the final test result, the media used to surround 
the test sample during long duration tests must be carefully chosen 
on the basis of system experience and of other laboratory investiga- 
tions. 


17337 (CESI—87-47) Pollution performance of insulation 
at service voltage. Pigini, A.; Perin, D.; Zagliani, F.; Rama- 
moorty, M.; Lakshminarasimha, C.S.; Rammohan, V.B. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Oct 
1987. 2p. (CONF-8710442—9). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88756777/JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

Tests on station insulators were made with various genera- 
tors, and among them with the new generator available at CESI 
(Italy) and suitable for tests up to 700 kV DC. The tests were car- 
ried out in various testing halls. To test the largest configurations 
(insulator strings with maximum creepage distances of about 40 m 
were considered), a special tent was used, set up inside the CESI 
HV hall. The results obtained focus on the performance on station 
insulators under direct voltage and on the influence of the insulator 
characteristics on strength. For a fixed pollution severity the 
strength decreases when increasing the insulator diameter. Tests in 
a dust chamber indicated a tendency of small insulators to contami- 
nate more than large insulators. This could partly compensate the 
previous phenomenon. 


17338 (CESI—87-49) Research at CESI (Italy) laborato- 
ries on the pollution performance of insulators. Pigini, A. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Sep 
1987. 9p. (CONF-8709404—2). NTIS (US Sales Only), PC 
A02. Order Number DE88756776/JAW. 

From Workshop on pollution performance of insulators; 
Bangalore, India (25 Sep 1987). 

The performance of insulators and equipment in polluted 
conditions is one of the major aspects to be taken into account 
when designing systems from the dielectric point of view. Exten- 
sive research is being carried out in Italy and in other countries to 
study the performance of insulators in polluted conditions. Due to 
the wideness of the problem, international cooperation in this field 
is of fundamental importance. This report considers efforts at the 
CESI (Italy) test facilities to determine the strength of insulators 
under alternating current, direct current, and transient voltages. At- 
tention is given to the monitoring of pollution effects and aging. 


17339 (CESI—87-50) The impact of pollution on high 
voltage surge arresters. de Nigris, M. (Centro Elecctrotec- 
nico Sperimentale Italiano, Milan). Sep 1987. 8p. (CONF- 
8709404—1). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE88756772/JAW. 

From Workshop on pollution performance of insulators; 
Bangalore, India (25 Sep 1987). 

Pollution phenomena on external housing are amongst the 
major causes of failure of surge arresters. Capacitive coupling, and/ 
or metallic connection, between the external pollution layer and the 
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internal components, are the vehicles through which the phenom- 
ena affect the arrester. Since the wide application of metal oxide 
surge arresters, research work to set up representative laboratory 
tests for conventional arresters seems to have been put apart. On 
the other hand, expensive research is still being carried out for 
metal oxide arresters, both under service and laboratory conditions. 
Two different types of tests are necessary to investigate their per- 
formance: standard pollution tests are useful to verify the perform- 
ance of external insulation and internal components under pollution 
conditions, while long duration tests under different environmental 
conditions are useful to verify the correct behaviour of internal 
components to long term service conditions. Investigation under 
natural pollution conditions is also important at this stage of the re- 
search in order to fully understand the phenomena and to improve 
the representativity of the laboratory test procedures set up. This 
paper deals with this important problem and reports some of the 
present knowledge on the subject: at first, the structure and oper- 
ation of modern surge arresters (conventional and metal-oxide) is 
briefly recalled. The pollution impact is qualitatively explained and 
electrical failure reasons are put in evidence. Laboratory investiga- 
tion and relevant results are shown. 


17340 (CESI—87-51) Performance of contaminated insu- 
lators under transient voltages. Survey of experimental data. 
Garbagnati, E.; Pigini, A.; Valagussa, C. (Centro Elecctro- 
tecnico Sperimentale Italiano, Milan; Ente Nazionale per 
l’Energia Elettrica, Milan (Italy)). Oct 1987. 18p. (CONF- 
8710443—1). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88756778/JAW. 

From Seminar on dielectric strength of external insulation 
under transient voltage; Beijing, China (6 Oct 1987). 

External insulation may be subjected, in service, to various 
transient stresses, of internal and external origin, which can be rep- 
resented in laboratory by lightning impulses, switching impulses, 
and by short duration AC application. Depending on the line con- 
dition, the transient overvoltages may be superimposed upon the 
permanent AC voltage. This condition can be represented in the 
laboratory by composite voltages. The above transients may occur 
in various environmental conditions and may affect insulators char- 
acterized by various degrees of contamination. A particularly criti- 
cal condition is that of simultaneous presence of pollution and wet- 
ting on the insulator surface. The simulation of the above condition 
may require various pollution test procedured, according to the pe- 
culiarity of the environment considered. Many tests were per- 
formed to investigate the pollution influence on the withstand char- 
acteristics of configurations with insulators under transient voltages. 
The available experimental information indicates that the presence 
of a wetted pollution layer may remarkably affect the strength; not 
only at operating voltage, but also under transient voltages. This 
paper reviews the performance of external insulation under tran- 
sient voltage with the aim of giving indications about the reduction 
of strength with the various stresses and the relevant importance 
for design. 


17341 (CESI—87-53) Disturbances in industrial power 
distribution networks. Garbero, L.; Lionetto, P.F.; Loggini, 
M. (Centro Elecctrotecnico Sperimentale Italiano, Milan). 
Nov 1987. 15p. (In Italian). (CONF-8711285—7). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88756773/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

The solution to problems concerning electromagnetic com- 
patibility in industrial installations cannot be obtained by a global 
approach. The resolution requires, on one hand, the reduction of 
disturbances at origin and, on the other, the increase of immunity 
levels of sensitive equipment. Present knowledge allows the disturb- 
ances to be classified adequately by the identification of the diverse 
sources; in addition, the principal drawbacks that the disturbances 
could cause, are already known. The work required then consists in 
the quantification of disturbance levels by means of experimental in- 
vestigations conducted for the different environments of diverse 
types of industrial plants. The final aim would be the qualification 
of electronic equipment for use in the industrial sector. This re- 
quires the creation of a precise and complete normative which 
would cover all aspects of compatibility. The paper illustrates the 
different sources of disturbances in industrial power distribution 
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networks and describes the effects of such disturbances of the 
equipment. 


17342 (CESI—87-54) Effects of disturbances on the com- 
ponents of electrical power equipment. Lagostena, L.; Lion- 
etto, P.F.; Loggini, M. (Centro Elecctrotecnico Sperimen- 
tale Italiano, Milan). Nov 1987. 16p. (In Italian). (CONF- 
8711285—2). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88756766/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

The paper deals with the effects of disturbances on the com- 
ponents of electrical power equipment. In particular, the report 
analyzes immunity levels of the equipment for different types of 
disturbances: voltage drops, harmonics, flicker, overvoltage and un- 
balances. The various types of susceptible equipment taken into 
consideration are fluorescent lamps, automatic regulators, electric 
motors, relays, microprocessors, etc. 


17343 (CESI—87-55) Techniques for the limitation of 
flicker and harmonics. Tietz, P.; Lanzavecchia, L.; Lionetto, 
P. (Centro Elecctrotecnico Sperimentale Italiano, Milan; 
Ansaldo S.p.A., Genoa (Italy)). Nov 1987. 13p. (In Italian). 
(CONF-8711285—1). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88756760/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

The report describes some techniques for the reduction of 
flicker caused by arc furnaces and the containment of voltage har- 
monics caused by disturbing loads. Also discussed is the attempt to 
establish an international normative to regulate the connection of 
such loads to supply lines. In particular, the report considers the 
use of VAR control systems, thyristors and arc furnaces fed by 
direct currents. Filters are prescribed for disturbing loads. 


17344 (CESI—87-59) Cunducted disturbances in public 
distribution systems (Electromagnetic compatibility of electri- 
cal equipment and installations). Lagostena, L.; Mirra, C.; 
Sani, G.; Manara, R. (Centro Elecctrotecnico Sperimentale 
Italiano, Milan; Ente Nazionale per 1’Energia Elettrica, 
Milan (Italy)). Nov 1987. 19p. (In Italian). (CONF- 
8711285—6). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88756770/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

The design of electric power distribution systems is subject 
to economic, technical and safety constraints. Therefore, these sys- 
tems cannot easily be adapted to take into account the technologi- 
cal advancements being made with respect to the design of house- 
hold electrical appliances, unless compatibility is built into this type 
of equipment by the manufacturer. International normatives are 
being planned which establish acceptable tolerance levels for dis- 
turbances. The levels of the main disturbances (variations of tension 
and harmonics) are dependent upon the short circuit power which 
the electric network presents at its different nodes. Once the rela- 
tionship between the system’s ability to satisfy network loads at 
every point and the corresponding short circuit power is deter- 
mined, it becomes possible to proportion admissible disturbances 
based on power utilized by the user. Models are now being studied 
to determine the feasibility of this approach. 


17345 (CESI—87-64) Surveillance of network voltages 
(special report). Thione, L. (Centro Elecctrotecnico Speri- 
mentale Italiano, Milan). 1987. 8p. (CONF-8705345—2). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE89770232/JAW. 

From CIGRE symposium on new and improved materials 
for electrotechnology; Vienna, Austria (5 May 1987). 

With regard to HVAC equipment such as surge arresters 
and transformers, reactors and bushings in gas-insulated substations, 
the analysis of the applied service stresses, particularly of overvol- 
tages, is essential in improving equipment performance and ensure a 
high degree of safety and reliability. This paper treats the subject in 
two parts: an evaluation of the stresses and calculation methods; a 
description of on-site measuring techniques and systems. 
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17346 (CESI—87-68) Operational tests on thyristor mod- 
ules for the Gezhouba-Shangai HVDC transmission project. 
Neeser, G.; Thiele, G.; Aldrovandi, G.; Flegenheimer, M.; 
Testi, G. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Oct 1987. 8p. (CONF-8710138—2). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88756765/ 
JAW. 

From Joint IEEE/CSEE conference on high voltage trans- 
mission systems in China; Beijing, China (17 Oct 1987). 

The Gezhouba-Shangai HVDC Project is a bipolar long dis- 
tance transmission system rated at +- 500 kV, 1200 A that makes 
use of suspended quadruple valves forming two six pulse bridges in 
series per pole. The valves are designed for indoor erection, the 
cooling medium is deionized water. Each valve structure includes 
four valves (bridge arms) arranged one under the other. Within the 
valve structure each valve occupies two tiers where each tier con- 
sists of two half-tiers. The half-tier is the thyristor modular unit, a 
mechanically premounted and pretested substructure. The layout of 
the test circuits is similar to that used for the operational tests of 
Nelson River-2, GK Durnrohr and Chateauguay and takes into ac- 
count the experience gained during the course of such operational 
tests. Two additional types of test were required - application of 
switching surges during the recovery period of the valves in the in- 
verter position, and turn-on order for a valve when the parallel ar- 
rester is protecting the valve against excessive overvoltages and 
therefore conducting current. Special test facilities and test circuits 
to perform the tests are outlined. Test results are presented and 
some criteria for the layout test circuits are discussed. 


17347 (CONF-890171—1) Distribution automation at the 
Athens (Tennessee, USA) Utilities Board. Rizy, D.T.; Sto- 
vall, J.P.; Broadaway, E.R.; Usry, G.H. (Oak Ridge Nation- 
al Lab., TN (USA)). 1989. Contract AC05-84OR21400. 7p. 
(CONF-890172—1). NTIS, PC A02 - OSTI. Order Number 
DE89006416/JAW. 

From Middle East power system conference; Giza, Egypt (9 
Jan 1989). 

The Athens Automation and Control Experiment (AACE), a 
large-scale distribution automation research project, was conducted 
at Athens, Tennessee, USA. The experiment involved the automa- 
tion of three substations and twelve feeders (nearly the entire 
system) of the Athens Utilities Board (AUB). The monitoring and 
control hardware consists of supervisory and data acquisition, 
feeder monitoring and control, and customer load control. In total 
75 locations on the AUB distribution system have been automated 
and 2000 customer loads are being controlled. Two software pro- 
grams, an automated capacitor control program and a distribution 
automation analysis program, that have been essential to the AACE 
are discussed. There have been several reliability, operations, and 
planning benefits associated with the automation of the AUB 
system which are described under equipment experiences. 6 refs. 


17348 (ECRC/R—2303) Improvements in the corrosion 
performance of aluminium strands for overhead conductors by 
modifying the production processes. Hughes, D.T. (Electrici- 
ty Council Research Centre, Capenhurst (UK)). Nov 1988. 
30p. Available from: Electricity Council Research Centre, 
Capenhurst, Chester, CH1 6ES, UK. 

This report is a summary of a long programme of work in 
which the inherent corrosion resistance of aluminium strands pro- 
duced for use in steel reinforced overhead line conductors has been 
studied. The corrosion properties have been linked to the processes 
employed in their production and to the detailed grain and subgrain 
structure that results. The modern production route based on con- 
tinuous casting and rolling to produce the wire drawing rod has 
been shown to result in inferior corrosion properties as compared 
with the traditional hot extrusion or hot rolling of large cast billets. 
Developments within the aluminium industry now dictate the use 
of the continuous casting process and therefore the aim of the work 
summarised in this report has been to use the understanding of the 
link between process parameters, structure and properties to modify 
the process to improve the quality of the final product. Modifica- 
tions to the processing have been tried and the results assessed. It 
has been demonstrated that certain modifications are effective in 
achieving the desired improvement. These modifications and their 
consequences are explained with the overall conclusion that a gen- 
eral improvement in properties, with a subsequent saving for the 
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electricity supply industry, is possible if the modifications outlined 
in the report are incorporated into the modern process. 
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17349 (CNIC-I—002, pp 580-585) Nuclear project man- 
agement experience in Korea. Jae-Pung Jeon. (Korea Elec- 
tric Co., Seoul (Republic of Korea)). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Korea Electric Power Corporation (KEPCO) has been dere- 
loping nuclear power steadily over last 30 years to support effec- 
tive economic growth of the nation with cheap electric power. In 
the course of development, KEPCO has experienced various 
project management patterns diverging from turn-key contracts 
with foreign vendors to non-turnkey with local affiliates. To cula- 
tive own project management capabilities, one has to pay continu- 
ous efforts for better management systems development and man- 
power training. KEPCO is ready to share its priceless experiences 
gained over last three decades of nuclear project operation with 
any developing nation. (Liu). 


17350 (CNIC-I—002, pp 586-593) Experience-based in- 
novations in management of nuclear power plant technology. 
Wagner, R.L.; Bradbury, R.B.; Freeman, D.V.; Jacobs, S.B. 
(Stone and Webster Engineering Corp., Boston, MA 
(USA)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

During 45 years of nuclear technology development and ex- 
perience, Stone and Webster (S and W) has developed and success- 
fully applied various innovative techniques to numerous nuclear 
projects. These techniques, developed primarily in response to the 
increasing scope and complexity of nuclear power plants, have been 
used and refined to provide efficient management of the two major 
nuclear project acticities-design and construction. For this paper, 
these techniques have been divided into: (1) engineering-based inno- 
vations, (2) construction-based innovations, and (3) management- 
based innovations. 


17351 (CNIC-I—002, pp 647-649) Nuclear power plant 
quality assurance and quality control. Jackson, J.P. (Manage- 
ment Analysis Co., San Diego, CA (USA)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A brief historical perspective of Quality Assurance and 
Quality Control in the U.S. nuclear industry as well as the current 
status and future trends are given in this paper. (Liu). 


17352 (CNIC-I—002, pp 664-669) Development of nucie- 
ar technology transfer. Korea as a recipient. Nack-chung 
Sung. (Korea Heavy Ind. and Construction Co., Ltd., 
Seoul, Korea). 1987. NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Korea, as a recipient of nuclear technology transfer, has 
good experience of progressively building up its indigeneous capa- 
bility of nuclear technology through three stages of technology 
transfer, namely: technology transfer under the turnkey approach, 
component approach, and integrated technology transfer with a 
local prime contractor. Here, each stage of experience of technolo- 
gy transfer, with Korea as a recipient, is presented. 


17353 (CNIC-I—002, pp 670-677) Third generation of 
nuclear power development. Townsend, H.D. (Bechtel West- 
ern Power Corporation, San Francisco, CA (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 
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From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Developing nations use the nuclear plant option to satisfy 
important overall national development objectives, in addition to 
providing economical electric power. The relative importance of 
these two objectives changes as the nuclear program develops and 
the interim milestones are reached. This paper describes the three 
typical stages of nuclear power development programs. The first 
and the second generations are development phases with the third 
generation reaching self sufficiency. Examples are presented of Eu- 
ropean and Far East countries or regions which have reached of 
are about to step into the third generation phase of development. 
The paper concludes that to achieve the objective of a nuclear 
power self sufficiency, other than merely filling the need of eco- 
nomical electric power, a careful technology transfer plan must be 
followed which sets realistic and achievable goals and establishes 
the country as a reliable and technically competent member of the 
nuclear power industry. 


17354 (CNIC-I—002, pp 684-689) Improvement of nucle- 
ar power plant management lessons learned in the ‘70s and 
‘80s. Draper, E.L. Jr. (Gulf States Utilities Co., Beaumont, 
TX (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The U.S. Congress passed a law in 1978 that ordered electric 
utility companies to cease burning oil or natural gas in their power 
plants by 1990 and to build no more base load facilities that use 
these fuels. Except for those few regions of the country with 
unused hydro-electric potential, that left only coal and nuclear as 
central station options. The regulatory commissions which set elec- 
tric rates are state, not federal, agencies. many are not allowing 
utility companies to increase their rates to levels needed to recover 
capital costs associated with building new plants. Utilities with un- 
recovered costs are naturally reluctant to build, or even plan, new 
generating facilities. This leads many experts to fear the United 
States will be facing a capacity shortfall in some regions before the 
end of the century. One tenet of the free enterprise system, as prac- 
ticed in the United States, is that government should allow private 
businesses to provide all but the most basic public services, such as 
police and fire protection. With some exceptions, such as the Ten- 
nessee Valley Authority, Washington has left electricity generation, 
transmission and distribution to the private utility companies. These 
private companies are given an exclusive franchise to serve in a 
given geographic area in return for an obligation to meet all cus- 
tomer demands at all times. The rates charged by the company are 
set by a state agency at a level which is supposed to balance the 
interests of the customers and the company. 


17355 (CNIC-I—002, pp 758-765) Systems selection 
methodology for civil nuclear power applications. Scarbor- 
ough, J.C. (JCS Limited, Rockville, ML (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF AOl1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A methodology for evaluation and selection of a preferred 
Advanced Small or Medium Power Reactor (SMPR) for commer- 
cial electric power generation is discussed, and an illustrative exam- 
ple is presented with five U.S. Advanced SMPR power plants. The 
evaluation procedure was developed from a methodology for rank- 
ing small. advenced nuclear power plant designs under develop- 
ment by the U.S. Department of Energy (DOE) and Department of 
Defense (DOD). The methodology involves establishing numerical 
probability distributions for each of fifteen evaluation criteria for 
each Advanced SMPR plant. A resultant single probability distribu- 
tion with its associated numerical mean value is then developed for 
each Advanced SMPR plant by Monte Carlo sampling techniques 
in order that each plant may be ranked with an associated state- 
ment of certainty. The selection methodology is intended as a 
screening procedure for commercial offerings to preclude detailed 
technical and commercial assessments from being conducted for 
those offerings which do not meet the initial screening criteria. 
(auhtor). 
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17356 (CNIC-I—002, pp 161-166) Practical design con- 
siderations for nuclear cogeneration installations. Koupal, 
J.R. (Bechtel Eastern Power Corppration, Gaithersburg, 
MD (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
A0O1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Dual-purpose nuclear plants, cogeneration electricity and 
steam, offer significant economic benefits over comparable electrici- 
ty generating stations. The design of such a nuclear facility requires 
the resolution of unique technical challenges. This paper reports on 
experience gained in the detailed design of such a dual-purpose fa- 
cility with the steam supplied to a chemical plant for process heat- 
ing. The following topics are discussed: Siting, Radioactivity of 
Export Steam, Optimization for Load Combinations, Steam Supply 
Reliability, Steam Transportation, Water Chemistry, Cost Alloca- 
tion. 


17357 (CNIC-I—002, pp 640-646) Improvement of QA/ 
QC activities in the construction of nuclear power plant. Jinji 
Tomita; Shigetaka Tomaru. (Toshiba Corp., Yokohama 
(Japan). Quality Assurance Department). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Construction of commercial nuclear power plants in Japan 
started at around 1965. In this presentation are described quality as- 
surance (QA) activities of a plant supplier who is a manufacturer of 
the key components as well. The QA activities until now are divid- 
ed into several periods of the construction history in Japan. First 
term is 1960's when the QA activities are featured as the study and 
implementation through the construction of imported plants. Since 
then technologies and procedures of our own have been established 
and improved for the construction of high reliability plants. Our 
present QA activities are based on the active reflection of those les- 
sons learned of past experiences. 


17358 (CNIC-I—002, pp 73-79) Application of integrated 
computer-aided engineering for design, construction and oper- 
ation of nuclear power plant. Practice and prospects. Kyung- 
shick Min; Byung-hun Lee. (Korea Power Engineering 
Company, Inc., Seoul (Republic of Korea)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Computer-aided-engineering (CAE) is an essential tool for 
modern nuclear power plant engineering. It greatly varies in defini- 
tion, application, and technology from project to project and com- 
pany to company. Despite the fast growing technologies and appli- 
cations of CAE, its complexty and variety have thrown aonther 
puzzle to management of a nuclear project. Without due consider- 
ation of an integrated CAE system in early planning stage, the 
overall efficiency of a nuclear project would slow down due to the 
inefficiency in data flow. In this paper, practices and perspectives 
of CAE appliation are discussed under the Korea Power Engineer- 
ing Company (KOPEC) philosophy in CAE approach. 


17359 (CNIC-I—002, pp 679-683) Programs to improve 
plant performance. Felmus, N.L. (General Electric Co., San 
Jose, CA (USA)). 1987. NTiS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Looking toward the 1990's, we see a period in which our in- 
dustry will face the challenge of improving the performance of the 
nuclear plants which are built and operating. The skills and tech- 
nology are at hand to make good plant performance a reality and 
we believe the time has come to use them to achieve that end. As 
reserve margins decline, utilities and their regulators will increas- 
ingly seek to tap the unexploited capacity tied up in plants operat- 
ing below their optimum availability. This paper describes a 
number of the programs, plant improvements and operations im- 
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provements which can yield a significant increase in nuclear plant 
availability and capacity factor now and into the 1990's. 


17360 (CNIC-I—002, pp 691-695) Regional cooperation 
in nuclear energy development. Pacific basin nuclear coopera- 
tion committee. Chung, K.; Muntzing, L.M. (Pacific Basin 
Nuclear Cooperation Committee, Washington, D.C. 
(USA)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

In November 1985, PBNCC (the Pacific Basin Nuclear Co- 
operation Committee} was formally established. Currently six Pacif- 
ic Basin members have been participating in PBNCC: Canada, 
Japan, South Korea, Mexico, Taiwan of Chian, and the United 
States of America. The People’s Republic of China has sent ob- 
serves to the PBNCC meetings. The technical contents of PBWCC 
working groups are as follows: 1. Regional cooperative for pooled 
spare parts of nuclear power plants and inventory management; 2. 
Regional cooperation in nuclear training; 3. Regional cooperation 
on nuclear safety; 4. Regional cooperation in Codes and Standards; 
5. Regional Cooperation in public acceptance; 6. Regional coopera- 
tion on radwaste management. (Liu). 


17361 (CNIC-I—002, pp 713-717) Background and 
future activities of PBNCC’s nuclear training working group. 
Chong Hun Rieh; Kunmo Chung; Hamlin, K.W. (Korea 
Electric Co., Seoul (Republic of Korea); Ajou University, 
Suwon (Republic of Korea); Institute of Nuclear Power Op- 
erations (Republic of Korea)). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper presents a review of the background and activi- 
ties of the nuclear training working group of the Pacific Basin Nu- 
clear Cooperation Committee. The working group has examined 
various mechanisms for regional cooperation including the develop- 
ment of a regional catalog of training programs and the conceptua- 
lization of sharing training facilities among nuclear operators in the 
region. The working group has focused its attention on the ex- 
change of information on the on-going training programs, operator 
training facilities, available resources for training assistance and pro- 
posed cooperative schemes. These activities are expected to contin- 
ue and will provide invaluable information for nuclear power pro- 
grams in the Pacific Basin region. The group also reviewed prob- 
lems and issues associated with developing regional cooperation. 


17362 (CNIC-I—002, pp 894-901) Contribution of do- 
mestic industry to the Spanish nuclear program. Palacios, L. 
(Association of Equipment Manufacturers of Spain, 
Madrid). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuciear conference; Beijing, China (7 
Sep 1987). 

The incorporation of nuclear energy to the spanish electrici- 
ty supply system dates back to the 1960's, when the industrial infra- 
structure of the country was being modernized. The first round of 
Nuclear Power Plants was ordered on a turnkey basis from foreign 
established vendors and the participation of domestic suppliers of 
mechanical and electrical equipment was smaller than that of engi- 
neering, construction and erection companies. The 1960's and early 
1970's witnessed a high rate of growth in electricity consumption. 
This fact plus the scarcity of domestic energy resources prompted 
an ambitious energy plan with a strong nuclear component. A 
second round of non-turnkey orders was placed by the Spanish util- 
ities. Spanish industry, on the basis of a reliable market and the 
government guidelines to increase substantially the domestic partici- 
pation, launched a determined effort to reorganize its activities to 
produce high quality, competitive components. The main thrust of 
this effort was directed to creating quality asurance systems, assimi- 
lating construction codes such as ASME Section III and realizing 
some investment in equipment and acquisition of manufacturing 
knowhow. Existing plants were largely used. A third round of 
plants was ordered during the 1970's for which full participation 
was targeted. During this phase this industrial infrastructure was 
completed with some new plants (for primary components and fuel 


fabrication) and a host of smaller, specialized firms for parts and 
services. The present situation is one of maturity in the design and 
manufacturing capacity for most components, with the exception of 
some raw materials and specialized items for which the economic 
threshold far exceeds the domestic needs... 


17363 (KAERI/RR—633/87) Quality assurance for the 
research and development of nuclear technology. Yang, 
Myung Seung; Kim, Young Sea; Lee, In Koo; Lim, Nam 
Jin; Ha, Jung Goo; Kim, Yoong Yoon; Koh, Han Joon; 
Kim, Kwan Hyun; Kim, Chang Deog; Park, Sang Pill. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 244p. (In Korean). 
NTIS (US Sales Only), PC All/MF AOl1 - OSTI; INIS. 
Order Number DE88705889/JAW. 

To establish the KAERI-wide quality system, the KAERI 
QA program was developed. Internal evaluation was performed to 
determine the current status of quality activities. Study of the ad- 
vanced quality technology such as QA in R and D , design QA, 
reliability, software QA was performed for the future application. 
The KAERI-wide quality system should be implemented as pro- 
posed in this report and will be improved through evaluation of the 
quality and application of the advanced quality technology to have 
the optimum quality system. 
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REFER ALSO TO CITATION(S) 17388, 17392, 17394, 17399, 17429, 17495, 
17502, 17503, 17508, 17522, 17523, 17524, 17542, 17543, 17546, 17547 


17364 (CNIC-I—002, pp 485-490) Prospects for improve- 
ment of fuel performance and fuel cycle cost in BWRs and 
PWRs in the nineties. Ritter, G.L.; Woods, K.N.; Patten, 
T.W.; Patterson, J.F. (Advanced Nuclear Fuels Corpora- 
tion, Richland, Washington (USA)). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Advanced Nuclear Fuels Corporation (ANF) has developed 
fuel assembly designs for BWRs and PWRs that can reduce fuel 
cycle costs by increasing uranium utilization in the reactors. Design 
features which have been used to increase uranium utilization in- 
clude natural uranium axial blankets, 9 x 9 lattices with multiple 
water rods for BWRs and optimized water to fuel ratio lattices for 
PWRs. Gadolinia burnable absorber has been used in both BWR 
and PWR fuel designs to control power peaking which facilitates 
reactor operation for high burnup and extended cycles. New devel- 
opments in fuel design and performance will further increase urani- 
um utilization in the nineties. A high performance spacer grid 
design is being developed by ANF for use in PWRs and BWRs to 
increase coolant mixing efficiency with a resulting increase in criti- 
cal heat flux and increased thermal margin which can be used to 
reduce fuel cycle costs. The development of more corrosion resist- 
ant cladding and other fuel design changes should enable fuel to 
attain assembly burnups of up to 45,000 MWd/MTU for BWRs and 
60,000 MWd/MTU for PWRs with two year cycle lengths. 


17365 (CNIC-I—002, pp 491-496) Fuel performance-ex- 
perience to date and future potential. Proebstle, R.A.; 
Klepfer, H.H. (General Electric Co., San Jose, CA (USA)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The experience in the USA to date, as reported in the Fed- 
eral Energy Regulatory Commission data, conforms a very favor- 
able cost trend for nuclear fuel costs relative to fossil fuel costs. 
The nuclear fuel cost relative to other fuels looks even better in 
future. Uranium supply surplus and advances in enrichment tech- 
nology suggest that this trend should continue. Threats to the eco- 
nomic potential for nuclear fuel costs include unexpected problems 
in actual versus projected core and fuel technical performance. The 
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New designs for BWR’s nuclear fuel are extended to 38,000 MWd/ 
MTU and the fuel rod reliabilities of 0.999994 are achievable. This 
reliability is equivalent to less than 3 fuel rod failures over the 40 
year life of a reactor. (Liu). 


17366 (CNIC-I—002, pp 480-483) Design, fabrication 
and in-core management of advanced fuel assemblies for 
LWRs. Schmiedel, P. (Reaktor-Brennelement Union, Hanau 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

For the operation of a nuclear power plant the most impor- 
tant requirements concerning fuel assembly supply are: 1. reliability 
and flexibility; 2. operational safety; 3. optimum cconomy. In order 
to achieve this the fuel assembly suppliers have to harmonize the 
individual functions in their organization, i. R and D effeorts, 
design and manufacturing as weil as quality control and assurance 
measurements, in-core fuel management and fuel assembly services. 
The status of the technical progress regarding morden KWU fuel 
assemblies for LWRs are summarized. (Liu). 


17367 (CNIC-I—002, pp 112-118) Outline of advanced 
boiling water reactor. Yoshio Matsuo. (Tokyo Electric 
Power Co., Inc. (Japan)). 1987. NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The ABWR (Advanced Boiling Water Reactor) is based on 
construction and operational experience in Japan, USA and Europe. 
It was developed jointly by the BWR supplieres, General Electric, 
Hitachi, and Toshiba, as the next generation BWR for Japan. The 
Tokyo Electric Power Co. provided leadership and guidance in de- 
veloping the ABWR, and in combination with five other Japanese 
electric power companies. The major objectives in developing the 
ABWR are: 1. Enhanced plant operability, maneuverability and 
daily load-following capability; 2. Increased plant safety and operat- 
ing margins; 3. Improved plant availability and capacity factor; 4. 
Reduced occupational radiation exposure; 5. Reduced radwaste 
volume, and 6. Reduced plant capital and operating costs. (Liu). 


17368 (CNIC-I—002, pp 104-111) Future directions in 
boiliag water reactor design. Wilkins, D.R.; Hucik, S.A.; 
Duncan, J.D.; Sweeney, J.I. (General Electric Co., San 
Jose, CA (USA). Nuclear Energy Business Operations). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The Advanced Boiling Water Reactor (ABWR) is being de- 
veloped by an international team of BWR manufacturers to respond 
to worldwide utility needs in the 1990's. Major objectives of the 
ABWR program are design simplification; improved safety and reli- 
ability; reduced construction, fuel and operating costs; improved 
maneuver-ability; and reduced occupational exposure and radwaste. 
The ABWR incorporates the best proven features from BWR de- 
signs in Europe, Japan and the United States and application of 
leading edge technology. Key features of the ABWR are internal 
recirculation pumps; fine-motion, electrohydraulic control rod 
drives; digital control and instrumentation; multiplexed, fiber optic 
cabling netwoek; pressure suppression containment with horizontal 
vents; cylindrical reinforced concrete containment; structural inte- 
gration of the containment and reactor building; severe accident ca- 
pability; state-of-the-art fuel; advanced trubine/generator with 52” 
last stage buckets; and advanced radwaste technology. The ABWR 
is ready for lead plant application in Japan, where it is being devel- 
oped as the next generation Japan standard BWR under the guid- 
ance and leadership of The Tokyo Electric Power Company, Inc. 
and a group of Japanese BWR utilities. In the United States it is 
being adapted to the needs of US utilities through the Electric 
Power Research Institute’s Advanced LWR Requirements Pro- 
gram, and is being reviewed by the US Nuclear Regulatory Com- 
mission for certification as a preapproved US standard BWR under 
the US Department of Energy's ALWR Design Verification Pro- 


gram. These cooperative Japanese and US programs are expected 
to establish the ABWR as a world class BWR for the 1990’s...... 


17369 (CNIC-I—002, pp 446-453) Recent advances in 
fuel product and manufacturing process development. 
Slember, R.J.; Doshi, P.K. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA); Westinghouse Electric Corp., Co- 
lumbia, SC (USA)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper discusses advancements in commercial nuclear 
fuel products and manufacturing made by the Westinghouse Elec- 
tric Corporation in response to the commercial nuclear fuel 
industry's demand for high reliability, increased plant availability 
and improved operating flexibility. The features and benefits of 
Westinghouse’s most advanced fuel products--VANTAGE 5 for 
PWR plants and QUAD+ for BWR plants--are described, as well 
as ‘high performance’ fuel concepts now under development for de- 
livery in the late 1980s. The paper also disusses the importance of 
in-process quality control throughout manufacturing towards re- 
ducing product variability and improving fuel reliability. 


17370 (CNIC-I—002, pp 454-457) Advancement in fuel 
design and manufacturing technologies of NFI. Watanabe, T.; 
Sato, K. (Nuclear Fuel Industries Ltd., Tokyo (Japan)). 
1987. NTIS (US Sales Only), PC A99/MF AOI. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

NFI has two works manufacturing PWR fuel, BWR fuel and 
other types of fuel with a total capacity of 465 ton-U/year and has 
employees approx. 500. NFI is appreciated as a unique company for 
supplying both PWR fuel and BWR fuel with excelent quality and 
carrying out R and D work covering a wide range of areas. NFI 
has had no leak problem except tow occasions both caused by 
baffle flow in PWRs. As to BWR fuel, approx. 1,000 bundles have 
been manufactured by NFI and used to date and not a single case 
of failure has occurred. 


17371 (CNIC-I—002, pp 511-518) Advances in fuel man- 
agement and on-line core monitoring. Stout, R.B.; Hansen, 
L.E.; Patten, T.W. (Advanced Nuclear Fuels Corporation, 
Washington (USA)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Advanced Nuclear Fuels Corporation (ANF) has developed 
and implemented advanced core power distribution monitoring 
methods for BWRs and PWRs based on the three dimensional 
nodal simulator codes used for incore fuel management design and 
analysis. The use of these methods has resulted in a more accurate 
assessment of the core power distribution and corresponding in- 
creased operating margins. These increased margins allow for more 
economical fuel cycle designs. Since the initial application in 1982, 
ANF has made enhancements to the incore monitoring system. 
These enhancements have permitted more rapid analysis of local 
power changes, power distribution projections during ascent to full 
power and on-line statistical analysis of the incore detector signal. 
The online analysis implemented in BWRs has also been developed 
for applocation to PWRs. In the future, reactors are expected to 
operate with longer fuel cycles, more aggressive low radial leakage 
loadings, load follow and use higher burnup fuel. These advances 
will require more burnable neutron absorbers and more sophisticat- 
ed fuel designes. To accommodate these advances, the fuel manage- 
ment methodologies and measurement systems will require im- 
provements. The state-of-the-art methods provided by ANF pvro- 
vide incore monitoring systems compatible with these expected 
needs. 
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17372 (CNIC-I—002, pp 574-579) Improvement of 
design and construction technology in Japanese nuclear power 
plants. Yomei Kato; Kiyoshi Shmizu. (Hitachi Ltd., Ibaraki 
(Japan). Hitachi Works). 1987. NTIS (US Sales Only), PC 
A99/MF A011. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Nuclear power generation currently offers economic merits 
superior to those of other methods dependant on such thermal 
power ganeration as petroleum, LNG, or coal. However, it is es- 
sential for the nuclear power generation continuously to retain eco- 
nomic superiority through concurently maintaining its high safety 
features and outstanding reliability. For achieving this purpose, 
taking into account of importance explained above, we have been 
developing and improving those of technologies such as design, en- 
gineering, and construction regarding the both field of management 
and techniques useful for plant construction. This paper covers the 
several instructive matters which Hitachi has accomplished 
throughout having had his hand in the project jobs. 


17373 (CNIC-I—002, pp 651-656) Experiences of achiev- 
ing self-reliance. McAlister, D.J. (Ebasco Overseas Corpora- 
tion, Newyork, NY (USA)). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Achieving self-reliance can be greatly facilitated by the orga- 
nizational structures an Owner Nation utilizes to develop its initial 
nuclear units and to operate its plants. An important component in 
the success of Mexico and Japan was to utilize evolving organiza- 
tional structures that resulted in extensive participation of the 
Owner over the course of the initial project (Mexico) or in succes- 
sive projects (Japan). 


17374 (CNIC-I—002, pp 886-893) Experience during the 
commissioning of the Swiss Leibstadt Nuclear Power Plant. 
Diener, W. (Brown, Boveri und Co. Ltd., Baden (Switzer- 
land)). 1987. NTIS (US Sales Only), PC A99/MF AOl1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Leibstadt the first 1000 MW class BWR plant in Switzerland 
was subject to a comprehensive range of tests. The unit included 
some newly designed equipment on which special tests were made. 
The progress of the commissoning was subjected to safety authority 
permits, issued stepwise upon successful conclusion of previous 
checks. The zone within which the reactor could operate without 
instabilities was established, and the proper functioning of safety 
systems consequent upon the introduction of fault conditions was 
demonstrated. The test results confirmed the values expected and 
the plant's efficiency and output figures were better than guaran- 
teed. The fulfillment of the commissioning programme has, in part, 
contributed to Leibstadt’s first class early commercial performance. 


17375 (CNIC-I—002, pp 34-38) Present status and pros- 
pects of nuclear power in Mexico. Eibenschutz, J. (Comision 
Federal de Electricidad, Mexico City). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Mexico decided to build its first nuclear power plant at the 
end of 1972. Actual construction in Laguna Verde started in early 
1977 and after several changes in the structure of the project, CFE 
has taken full responsibility for engineering and construction since 
1981 of the first- and for the time being the only-nuclear power 
project.The first unit is in the process of commissioning and oper- 
ation is planned for 1987. 


17376 (DOE/BP—1085) BPA’s review and analysis of 
the operating costs of WNP-1 and -3: Appendices. (USDOE 
Bonneville Power Administration, Portland, OR). Dec 1988. 
128p. NTIS, PC A07/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007443/JAW. 





This document provides appendices A thru F of the Bonne- 
ville Power Administration's (BPA) review and analysis of the op- 
erating costs of the WNP-1 and WNP-3 reactors. (FI) 


17377 (ENEA-RT-TERM—85-3) Flooding experiments in 
a rectangular geometry. Celata, G.P.; Cumo, M.; Farello, 
G.E.; Furrer, M. (ENEA, Rome (Italy)). May 1985. 16p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88756800/JAW. 

The knowledge of the so-called “flooding” phenomenon, or 
“CCFL” (Counter Current Flow Limitation), is of great impor- 
tance in light water reactors emergency cooling operations as far as 
the analysis of thermal fluid dynamics post-LOCA conditions is 
concerned. Referring to a BWR situation, with regard to a mechan- 
ical point of view of the phenomenon, flooding conditions were in- 
vestigated by employing a rectangular geometry test section and 
simulating the subchannel made up by the adjacent shrouds of the 
fuel bundles. The analysis refers to an air-water countercurrent 
flow at atmospheric pressure, and concerns the influence of geome- 
try (such as length and short side dimension of the rectangular 
duct) and of inlet water distribution of flooding conditions. A com- 
parison of experimental data with the main correlations and experi- 
mental data available in scientific literature is performed. 


17378 (ENEA-RT-TERM—88-05) Transient CHF in flow 
boiling during flow rate and thermal power simultaneous vari- 
ations. Celata, G.P.; Cumo, M.; D’Annibale, F.; Farello, 
G.E. (ENEA, Rome (Italy). Dipt. Reattori Termini). Sep 
1988. 33p. (CONF-8805226—). NTIS (US Sales Only), PC 
A03/MF AOl1. Order Number DE88756785/JAW. 

From European two-phase flow group meeting; Brussels, 
Belgium (30 May 1988). 

This paper deals with the results of an experimental investi- 
gation on forced flow critical heat flux during transients caused by 
simultaneous variations of the flow rate and thermal power. The 
two parameters were varied according to an exponential law for 
what concerns the flow rate decrease, and to a ramp-wise and a 
step-wise law for the input power increase. Experiments were car- 
ried out employing a tubular test section which was electrically and 
uniformly heated. The test parameters included the flow rate half- 
flow decay time, as well as, several values of the initial power 
(before the transient) and the final power (at the end of the tran- 
sient), in the case of step-wise transients, and the slope of the ramp, 
in the case of ramp-wise transients. The pressure was kept constant 
during the transients. An analysis of the simultaneous variation of 
the mass flow rate and power on the time to crisis was also ana- 
lyzed with respect to transients in which only one of the two pa- 
rameters was varied. 


17379 (EPRI-NP—6114) Irradiation embrittlement of 
LWR pressure vessel steels: Final report. Odette, G.R.; 
Lucas, G.E. (Electric Power Research Inst., Palo Alto, CA 
(USA); California Univ., Santa Barbara (USA). Dept. of 
Chemical and Nuclear Engineering). Jan 1989. 327p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T189007021/JAW. 

This program was conducted to generate an extensive bank 
of irradiated and aged pressure vessel steels, to test them for the 
effects of irradiation on mechanical properties, and to analyze the 
data in support of the development of a comprehensive relationship 
between pressure vessel steel embrittlement and both irradiation 
and material variables. Over 100 alloys were prepared which had 
variations in composition and heat treatment and included both 
model alloys and commercial steels. Ten different specimen geome- 
tries were fabricated from these alloys and subjected to both neu- 
tron irradiation and thermal aging treatments. The neutron irradia- 
tions were performed at the University of Virginia Reactor 
(UVAR) in two phases, including fluxes in the range of {approxi- 
mately}0.3--5 x 1012 n/cm? - s, fluence in the range of {approxi- 
mately}0.14--2.6 x 10! n/cm? and temperatures in the range of 
{approximately }271{degree}C--327{degree}C. Aging was per- 
formed in He-filled capsules or in He-environment furnaces for 
simple alloys and in air furnaces for commercial steels. Aging tem- 
peratures ranged from 271{degree}C--550{degree}C and times 
ranged from lh to 5555h. Mechanical testing was performed using 
Vickers microhardness miniaturized tensile specimens. Results of 
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testing and data tabulation are presented in this document. 40 refs., 
87 figs., 20 tabs. 


17380 (IAEA-TC—427.12, pp 89-94) Reactor safety re- 
search in Mexico. 1987. NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88705459/JAW. (CONF- 
8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The Laguna Verde Nuclear Power Project (LVNP) has 
prompted the development of research activities aimed at obtaining 
further information on specified safety aspects of the project. 
Among these aspects are those related to the performance of the 
plant under normal and off-normal conditions and the verification 
of the basis for the emergency planning. The scarcity of resources 
both human and economic, inherent to the state of development of 
the country and to the prevailing restrictions derived from our 
huge foreign debt, limits the reactor safety research activities in 
such a way that, apart from some original development in some iso- 
lated and very specialized topics, these activities consist mainly of 
the implementation and slight modifications if any, of analysis tech- 
niques developed in the industrialized countries. Accordingly, the 
projects which are described below have been undertaken with the 
purpose of fulfilling an existing need derived either from the neces- 
sity to obtain a better knowledge of the plant characteristics (to be 
employed for example, in the assessment of the adequacy of the 
emergency operation procedures) or from specific concerns ex- 
pressed by the regulatory body or by other involved groups. 


17381 (KAERI/RR—547/86) Study on the thermal hy- 
draulic characteristics of degraded core after severe 
accident(II). Cha, Jong Hee; Chung, Moon Ki; Won, Soon 
Yun; Jin, Yong Suk. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1986. 54p. (In Korean). NTIS (US Sales Only), PC A04/ 
MF AO! - OSTI; INIS. Order Number DE88705853/JAW. 


The purpose of this study is to obtain the data on forced 
flow dryout heat flux in a heat generating stratified bed which sim- 
ulates degraded core through a series of tests. Similar trend of in- 
crease rate of dryout heat flux in stratified bed was observed with 
uniform particle size bed. Beyond 1Kg/m/sup 2/s mass flux, trend 


of increasing rate of dryout heat flux is extremely deviated from 
Lipinski’s curve. 
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REFER ALSO TO CITATION(S) 17116, 17117, 17364, 17366, 17369, 17370, 
17371, 17373, 17376, 17379, 17381, 17429, 17452, 17456, 17458, 17459, 17460, 
17462, 17470, 17471, 17473, 17474, 17475, 17476, 17477, 17502, 17503, 17504, 
17506, 17508, 17522, 17523, 17524, 17525, 17526, 17527, 17528, 17529, 17530, 
17538, 17539, 17541, 17542, 17543, 17545, 17547, 17990 


17382 (CNIC-I—002, pp 497-504) PWR fuel perform- 
ance and future trend in Japan. Kondo, Y. (Mitsubishi 
Heavy Industries Ltd., Tokyo (Japan)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Since the first PWR power plant Mihama Unit 1 initiated its 
commercial operation in 1970, Japanese utilities and manufacturers 
have expended much of their resources and efforts to improve 
PWR technology. The results are already seen in significantly im- 
proved performance of 16 PWR plants now in operation. Mitsubi- 
shi Heavy Industries Ltd. (MHI) has been supplying them with nu- 
clear fuel assemblies, which are over 5700. As the reliability of the 
current design fuel has been achieved, the direction of R and D on 
nuclear fuel has changed to make nuclear power more competitive 
to the other power generation methods. The most important R and 
D targets are the burnup extension, Gd contained fuel, Pu utiliza- 
toin and the load follow capacility. 


ERA-14/9 / 2464 


17383 (CNIC-I—002, pp 54-61) Outline of the develop- 
ment of the advanced pressurized water reactor (APWR). 
Tanaka, T. (Knsai Electric Power Co., Inc. (Japan)). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The APWR development program was initiated as a part of 
the third phase of ‘Improvement and Standardization Program for 
LWRs'’ to improve the availability and economy for the future nu- 
clear power plants in Japan. The design objectives and the major 
features of the APWR described below emphasizes improvments 
which have been modified significantly compared with those of 
conventional PWRs. 


17384 (CNIC-I—002, pp 62-66) Pressurized water reac- 
tor. Reliable power for today and tomorrow. Gallagher, J.L. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nu- 
clear Technology Systems Div.). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Pressurized water reactor technology has reached a maturity 
that has engendered a new surge of innovation, which in turn, has 
led to significant advances in the technology. These advances, char- 
acterized by bold thinking but conservative execution, are resulting 
in nuclear plant designs which offer significant performance and 
safety improvements. This paper describes the innovations which 
are being designed into mainstream PWR technology as well as the 
desings which are resulting from such innovations. 


17385 (CNIC-I—002, pp 80-87) Palo Verde story: a 
foundation for future multi-station nuclear power plants. 
Brunt, Jr.E.E.Van; Ferguson, C. (Arizona Public Service 
Co., Phoenix (USA); Combustion Engineering, Inc., Wind- 
sor, CT (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

In 1973, the design and planning for the Palo Verde Nuclear 
Generating Station Was started featuring three 3800 MWt Combus- 
tion Engineering Standard System 80 Nuclear Steam Supply Sys- 
tems. Arizona Public Service Company (APS) was the Project 
Manager and Operating Agent and Bechtel Power Corporation the 
architect/engineer and constructor. The Palo Verde units are locat- 
ed in a desert environment some 50 miles west of Phoenix, Arizona. 
It is a ‘dry site’ in that there are no liquid discharges from the site. 
The cooling tower makeup water sewage is waste effluent from the 
City of Phoenix treated at an on site reclamation facility. The efflu- 
ent has had primary and secondary treatment at the Phoenix plant 
prior to delivery to PVNGS. The units are physically separate 
from each other but are of identical design. There are no shared 
safety systems between the units. Unit 1 and Unit 2 are both in 
commercial operation (January, 1986 and September, 1986 respec- 
tively). Unit 3 is scheduled to load fuel late in the first quarter of 
1987. This paper presents some of the engineering and management 
practices used during design, construction, and startup and oper- 
ational experiences and other unique features of this multi-unit nu- 
clear station. The site arrangement is shown in Figure 1. 


17386 (CNIC-I—002, pp 88-90) Present status and 
future development of Qinshan nuclear power project. 
Ouyang Yu. (China Nuclear Engineering Corporation, Beij- 
ing, BJ (China)). 1987. NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Qinshan 300 MWe Nuclear power Project is the first domes- 
tically designed and constructed nuclear power plant in China. 
Here is a brief description of its progress in design work, equipment 
manufacture and site construction since the first structural concrete 
in March 1985. In Qinshan area four units of 600 MWe each are 
planned to be built with collaboration of proper foreign partners. 
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17387 (CNIC-I—002, pp 120-126) Estabilishing require- 
ments for the next generation of pressurized water reactors-- 
reducing the uncertainty. Chernock, W.P.; Corcoran, W.R.,; 
Rasin, W.H.; Stahlkopf, K.E. (Combustion Engineering, 
Inc., Windsor, CT (USA); Duke Power Co., Charlotte, NC 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—-). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The Electric Power Research Institute is managing a major 
effort to establish requirements for the next generation of U.S. light 
water reactors. This effort is the vital first step in preserving the 
viability of the nuclear option to contribute to meet U.S. national 
electric power capacity needs in the next century. Combustion En- 
gineering, Inc. and Duke Power Company formed a team to par- 
ticipate in the EPRI program which is guided by a Utility Steering 
committee consisting of experienced utility technical executives. A 
major thrust of the program is to reduce the uncertainties which 
would be faced by the utility executives in choosing the nuclear 
option. The uncertainties to be reduced include those related to 
safety, economic, operational, and regulatory aspects of advanced 
light water reactors. This paper overviews the Requirements Docu- 
ment program as it relates to the U.S. Advanced Light Water Re- 
actor (ALWR) effort in reducing these uncertainties and reports 
the status of efforts to establish requirements for the next genera- 
tion of pressurized water reactors. It concentrates on progress made 
in reducing the uncertainties which would deter selection of the nu- 
clear option for contributing to U.S. national electric power capac- 
ity needs in the next century and updates previous reports in the 
same area. 


17388 (CNIC-I—002, pp 127-134) United States Ad- 
vanced Light Water reactor (USALWR) development pro- 
gram. Stahlkopf, K.E.; Noble, D.M.; Devine, Jr.J.C.; 
Sugnet, W.R. (Electric Power Research Inst., Palo Alto, 
CA (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

For the United States Nuclear power industry to remain 
viable, it must be prepared to meet the expected need for a new 
generation capacity in the late 90s with an improved reactor 
system. The best hope of meeting this requirement is with revolu- 
tionary changes to current LWR systems through simplification 
and re-evaluation of safety and operational design margins. In addi- 
tion, the grid characteristics and the difficulty in raising capital for 
large projects indicate the smaller light water reactors (600 MWe) 
may play an important role in the next generation. A cooperative 
and coordinated program between EPRI, U.S. DOE, the major ar- 
chitect engineers, nuclear steam supply vendors, and the NRC in 
the U.S. has been undertaken with four major goals in mind. 


17389 (CNIC-I—002, pp 135-142) PWR standardization: 
The French experience. Bacher, P.E. (Electricite de France, 
75 - Paris. Direction de l’Equipement). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

After a short historical review of the French PWR pro- 
gramme with 45000 MWe in operation and 15000 MWe under con- 
struction, the paper first develops the objectives and limits of the 
Sstandardizatoin policy. Implementation of standardization is de- 
scribed through successive reactor series and feedback of experi- 
ence, together with its impact on safety and on codes and stand- 
ards. Present benefits of standardization range from low engineer- 
ing costs to low backfitting costs, via higher quality, reduction in 
construction times and start-up schedules and improved training of 
operators. The future of the French programme into the 1990's is 
again with an advanced standardized series, the N4-1400 MW plant. 
There is no doubt that the very positive experience with standardi- 


zation is relevant to any country trying to achieve self-reliance in 
the nuclear power field. 


17390 (CNIC-I—002, pp 439-445) Advanced PWR fuel 
design concepts. Andersor, C.K.; Harris, R.P.; Crump, 
M.W.; Fuhrman, N. (Combustion Engineering, Inc., Wind- 
sor, CT (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

For nearly 15 years, Combustion Engineering has provided 
pressurized water reactor fuel with the features most suppliers are 
now introducing in their advanced fuel designs. Zircaloy grids, re- 
movable upper end fittings, large fission gas plenum, high burnup, 
integral burnable poisons and sophisticated analytical methods are 
all features of C-E standard fuel which have been well proven by 
reactor performance. C-E’s next generation fuel for pressurized 
water reactors features 24-month operating cycles, optimal lattice 
burnable poisons, increased resistance to common industry fuel rod 
failure mechanisms, and hardware and methodology for operating 
margin improvements. Application of these various improvements 
offer continued improvement in fuel cycle economics, plant oper- 
ation and maintenance. 


17391 (CNIC-I—002, pp 469-473) Present status and de- 
velopment of PWR fuel in China. Dai Shouhui; Zhou Yinian; 
Tong Dingcang. (Southwest Inst. of Nuclear Reactor Engi- 
neering, SC (China); Shanghai Nuclear Engineering Re- 
search and Development inst., SH (China)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper describes the nuclear power plant fuel design, 
manufactrue and R and D capability in P.R.C.; the progress condi- 
tion of Qinshan fuel assemblies and preparatory work for Guan- 
dong and other PWR’s fuel assemblies; and the program of research 
and development of high performance fuel. 


17392 (CNIC-I—002, pp 610-617) Improvement of nucle- 
ar power plant operation and maintenance in Japan. Kazu- 
shige Hamazaki. (Japan Atomic Power Co., Tokyo). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Following the inauguration of commercial nuclear power 
generation in Japan in 1966, capacity factors were held in the rela- 
tively low level until around 1975 due to initial-period troubles. 
With subsequent improvement, however, capacity factors have 
climbed steadily and recently been sustaining more than 70%. To 
obtain this successful result, a various kind of improvement have 
been made not only for the operation management area but also for 
the maintenance management area in conjunction with the succes- 
sive effort to reflect the operating experiences to the early stage 
design. Nowadays nuclear generation has assumed increasing im- 
portance for Japan's electrical power needs, and is making a great 
contribution to stabilizing power supply costs. 


17393 (CNIC-I—002, pp 626-631) Experience in oper- 
ation and maintenance of PWRs. Broecker, H.; Schomer, E. 
(Preussische Elektrizitaets-A.G. (Preussenelektra), Hannover 
(Germany, F.R.); Kraftwerk Union A.G., Erlangen (Germa- 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A99/MF A011. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

At present there are 10 PWRs in operation, most of them 
built on turnkey basis by KWU. The availability of West German 
PWRs amounted to 84.7% on average for the period from 1982-86. 
The good operating results are attributable to the following: 1. So- 
phiticated design and layout of the plant with good accessibility to 
the primary system even during operation. 2. Reliable performance 
of plant and components as result of extensive quality assurance. 3. 
Well-organized and highly qualified operating personnel. 4. Inserv- 
ice inspection and preventive maintenance. 5. Good information 
feedback system. (Liu). 
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17394 (CNIC-I—002, pp 632-638) Improvement of nucle- 
ar power plant management applying the lessons learned. 
Lyon, P.W. (Institute of Nuclear Power Operations, Atlan- 
ta, GA (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
AOl. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Active managment participation is a common thread among 
nuclear power plants with superior performance. Plants that benefit 
from the hands-on attention of senior managers are typically more 
reliable and can be expected to have higher margins of safety. 
There are numerous ways in which utilities are promoting manage- 
ment involvement in the day-to-day operations of their nuclear 
plants. The Institute of Nuclear Power Operations’ (INPO) Plant 
Performance Indicator Program provides utilities with data in key 
performance areas, allowing management to monitor performance 
and concentrate on areas needing attention. Utilities are also setting 
ambitious short and long-term goals in several performance areas. 
This increased management attention to nuclear plant operations is 
reflected in improved nuclear plant performance across the coutry. 
For instance, over the past five years, the number of significant 
events per unit has declined, unplanned automatic scrams have been 
reduced, equivalent availability is about the same (however, many 
units and the industry median has improved) and collentive radi- 
ation exposure and volume of low-level waste shipped per unit are 
both showing a decreasing trend. 


17395 (CNIC-I—002, pp 657-663) French experience in 
achieving nuclear power self-reliance and possible benefits for 
international cooperation. Leny, J.C. (Framatome, Pairs 
(France)). 1987. NTIS (US Sales Only), PC A99/MF A0Ol1. 
Order Number DE89780054/JAW. (CONF-870965—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The success of France's nuclear power program can be at- 
tributed to two main factor. Firstly, the necessity for France to in- 
crease its energy independence. Nuclear energy was the only viable 
choice, but French industry had to master all the phases of such a 
program. Secondly, a will to pursue the objectives set, which has 
remained steadfast for over 20 years. Today, two-thirds of French 
electricity comes from unclear power, and the French program is 
continuing its regular progression. Several times already, in particu- 
lar in this pacific basin region, French industry has cooperated in 
nuclear power projects abroad. It is convinced that even greater 
international cooperation can only be beneficial for all, and is ready 


, for its part, to bring to bear on this effort all of its experience and 
resources. 


17396 (CNIC-I—002, pp 746-749) Enhancement of inter- 
national cooperation and experience exchange: international 
and regional cooperation in nuclear technology. Henderson, 
R.R. (Westinghouse Electric Corp., Pittsburgh, PA (USA)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper will explore methods that have been effective in 
accomplishing broad-based technology transfer relationships be- 
tween international commercial nuclear organizations, and have en- 
hanced the benefits from such relationships through mutual partici- 
pation in the development of new technology. The factors involved 
in accomplishing technology transfer will be examined based on the 
25 years of Westinghouse experience in establishing successful nu- 
clear technology relationships with over 20 different associates 
world-wide. This will include information pertaining to organiza- 
tion, training, consultation, technical information transmission, and 
other important aspects of technology transfer. Additionally, the 
methodology of enhancing and increasing the benefits of technolo- 
gy transfer through cooperative development programs as pro- 
duced and promoted by Weatinghouse with its associates will be 
examined. This will include reviews of several significant coppera- 
tive programs, such as the programs for the Advanced Pressurized 
Water Reactor and the Integrated Protection and Control Systems 
for future plants. 
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17397 (CNIC-I—002, pp 801-807) Technical preparation 
of Guangdong PSA. Xue Dazhi; Xi Shuren; Xu Hanming; 
Cheng Wanli. (Qinghua Univ., Beijing, BJ (China); Acade- 
mia Sinica, Beijing, BJ (China). Inst. of Atomic Energy; 
Beijing Inst. of Nuclear Engineering, BJ (China)). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Scope, object and schedule of Guangdong PSA (probabilis- 
tic safety assessment) are given. Experience of applying fault tree 
linking approach is discussed in detail. The results and insights 
gained in phase 1 are presented briefly. 


17398 (CNIC-I—002, pp 866-872) NPP operation and 
maintenance with French-built NPPs. Mira, J.J.; Charbon- 
neau, S. (Electricite de France, 75 - Paris; Framatome, 
Paris, (France)). 1987. NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

In Frace, 80% of the electricity production will be nuclear 
in 1990. More than to-day, PWR units will be operated by ELEC- 
TRICITE DE FRANCE on a load-follow basis. Every effort is 
made to reduce planned and forced outages. Maintenance is shared 
between EDF and FRAMATOME, the latter being in charge of 
high technology operations. All these actions are eased by the 
standardization of units, within each power class, the resulting 
build-up of experience being available to all PWR operators in the 
world, more particularly to those of FRAMATOME-built units. 


17399 (CNIC-I—002, pp 67-72) Balance of plant im- 
provements for future reactor projects. Hollingshaus, H. 
(Bechtel Power Corp., San Francisco, CA (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF A0Ol1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Many studies have shown that improvements in portions of 
the plant other than the reactor systems can yield large cost savings 
during the design, construction, and operation of future reactor 
power plants. This portion is defined as the Balance of Plant which 
includes virtually everything except the equipment furnished by the 
Nuclear Steam Supply System manufacturer. It normally includes 
the erection of the entire plant including the NSSS. Cost of BOP 
equipment, engineering and construction work is therefore most of 
the cost of the plant. Improvements in the BOP have been identi- 
fied that will substantially reduce nuclear plant cost and construc- 
tion time while at the same time increasing availability and oper- 
ability and improving safety. Improvements achieved through stan- 
dardizatoin, simplification, three-dimensional (3D) computer-aided 
design, modular construction, innovative construction techniques, 
and applications for Artificial Intelligence Systems are described. 


17400 (ENEA-RT-TERM—86-6) Performance testing of 
USA PWR type nuclear power plant tubing. Basso, G.; Pia, 
S. (ENEA, Rome (lItaly)). Sep 1986. 194p. (In Italian). 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE88756794/JAW. 

The operating experience of piping in 47 U.S. PWR plants 
was reviewed. The aim of this study was to analyze the problems 
which cause pipe system deterioration and cracking. It was found 
that: - The dominant failure mechanisms appeared to be vibrations, 
thermal cycling and water hammer. - The majority of the pipe fail- 
ures reported involved small and medium size piping. - The majori- 
ty of the anomalous events (failures + non failures) were caused by 
design errors in the systems engineering layout of fluid dynamics 
circuits and of the corresponding control and protection systems.- 
Piping failure rates did not appear to be significantly affected by 
such factors as plant age, plant design characteristics, plant per- 
formance (capacity and availability factors), etc. - On the average, 
the piping system failures did not contribute significantly to plant 
outage. - The role of the quality assurance system appeared to be 
less in finding out the deficiencies due to the inadequacy of design- 
ers, individual decisions in the analysis and sizing of the compo- 
nents of the hydraulic circuits. - The thermal and mechanical 
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stresses induced by the operation of pumps and valves during 
normal and abnormal conditions were due to the effects of plant 
control and protection systems which determine, with very short 
times, the operation of pumps and valves and, consequently, induce 
thermal and fluid dynamics transients of great intensity. 


17401 (KAERI/RR—626/87) Study on the thermal hy- 
draulic characteristics of degraded core after severe accident 
(IID. Cha, Jong Hee; Chung, Moon Ki; Kang, Kyung Chul; 
Jin, Yong Suk. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Dec 1987. 
110p. (In Korean). NTIS (US Sales Only), PC A06/MF 
AOl1 - OSTI; INIS. Order Number DE88705885/JAW. 

This study consists of following two works. First work is to 
obtain the experimental data for the water quenching characteristics 
in an inductively heated debris bed of steel particles with upward 
flow under atmosphere pressure. Second work is to observe the 
effect of noncondensible gas injection during singl-phase mode of 
natural circulation in a single loop system. It was found that the 
pressure of noncondensible gas can greatly impede the natural cir- 
culation. 


17402 (KAERI/RR—704/87) Steam generator decon- 
tamination technology development. Park, Hun Hwee; Oh, 
Won Zin; Won, Hi Jun; Jung, Chong Hun; Park, Sang 
Yoon; Shin, Joon Bo; Cho, Chun Hwi; Choi, Wang Kyu; 
Hwang, Chang Kyu; Kim, Chong Kyun. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). May 1988. 191p. (In Korean). NTIS (US Sales 
Only), PC AO9/MF AOl1 - OSTI; INIS. Order Number 
DE88705920/JAW. 

The present project is aimed at developing decontamination 
technology for the steam generator channel head which is urgently 
required in Kori unit 1 nuclear power plant. The effects of reagent 
concentration on the dissolution of oxides were investigated in a 
mini glass loop. An inhibitor and a catalyst were added to the solu- 
tion. To examine the effects of chemical decontamination on mate- 
rial integrity, general corrosion, crevice corrosion, IGA, SCC tests 
were carried out. Reductive dissolution rate of oxide increase with 
the hydronium ion, but is independent of EDTA concentration. Ox- 
idative dissolution rate of Cr-rich oxide in alkaline solution is pro- 
portional to KMnO/sub 4/ concentration and the square root of 
time in this experimental range, which suggests that oxidative disso- 
lution behavior is in good agreement with unreacted shrinking core 
model with ash diffusion controlling. Material deterioration due to 
general corrosion, crevice corrosion, IGC and SCC during decon- 
tamination was well within the allowable limits. The S/G channel 
head, on one fourtieth scale of the Kori unit 1 and the decontami- 
nation equipment were designed and fabricated to demonstrate the 
decontamination process effectiveness and safety. The results of the 
present project indicate strong possibility that decontamination in 
the S/G channel head can be carried out in the near future with 
domestic technology. 


17403 (KAERI/RR—705/87) Decontamination and de- 
commissioning technology development of nuclear facilities. 
Park, Hun Hwee; Oh, Won Zin; Won, Hui Jun; Kim, Hong 
Pyo; Jung, Chong Hun; Park, Sang Yoon; Shin, Joon Bo; 
Cho, Chun Hwi; Choi, Wang Kyu. (Korea Advanced 
Energy Research Inst, Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Apr 1988. 510p. (In Korean). NTIS (US Sales 
Only), PC A22/MF AOl1 - OSTI; INIS. Order Number 
DE88705921/JAW. 

The present project consists of three parts. In part I, dilute 
chemical decontamination processes developed up to date in for- 
eign countries were reviewed and a recent trend was analysed. De- 
contamination for an entire primary coolant system of PHWR is in 
the stage of coomercialization and that of BWR is expected to be 
commercialized within next 2 years. On the other hand, recent ap- 
plications of decontamination technology to PWR have been limit- 
ed to steam generator channel head. But considering vital R and D 
activities, it is expected that decontamination for an entire primary 
coolant system of PWR will be commercialized in the near future. 


In part II, The effects of application sequence of KAERI decon- 
tamination process on oxide dissolution and on material integrity 
were examined on a laboratory scale. A procedure for the demon- 
stration of KAERI decontamination process in steam generator 
channel head on a pilot scale was documented. KAERI decontami- 
nation process was effective in dissolving oxide and assured materi- 
al integrity. And a performance of KAERI decontamination equip- 
ments was qualified. In 1988, it is scheduled to complete the dem- 
onstration of a whole KAERI decontamination processes with both 
simulated and in situ hot specimens. In part III, the status of de- 
commissioning technology of nuclear facilities developed in foreign 
countries was reviewed. Decommissicuing technology is in a begin- 
ning state of commercial application, And decommissioning 
projects are usually under the control of government. To decom- 
mission a domestic nuclear facilities with effectiveness, the follow- 
ings are necessary: establishment of decommissioning regulation and 
technical criteria, development of decommissioning computer code, 
early introduction of decommissioning concept to the stage of 
design and construction, and development of remote handling tech- 
nology. 


17404 (NUREG/CR—5052) Operating experience and 
aging assessment of component cooling water systems in pres- 
surized water reactors. Higgins, J.; Lofaro, R.; Subudhi; M.; 
Fullwood R.; Taylor, J.H. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (USA)). 
Jul 1988. Contract ACO02-76CH00016. 199p. (BNL- 
NUREG—52117). NTIS, PC A09/MF AO1 - GPO - OSTI. 
Order Number T189000227/JAW. 

An aging assessment of Component Cooling Water (CCW) 
systems in Pressurized Water Reactors (PWRs) was performed as 
part of the Nuclear Plant Aging Research (NPAR) program. The 
objective of the NPAR program are to provide a technical basis for 
the identification and evaluation of degradation caused by age in 
nuclear power plant applications. The information generated will be 
used to assess the impact of aging on plant safety and to develop 
effective mitigating actions. Aging in the CCW system was charac- 
terized using the aging and Life Extension Assessment Program 
(ALEAP) Systems Level Plan developed by Brookhaven National 
Laboratory. Failure data from various national data bases were re- 
viewed and analyzed to identify predominant failure modes, causes 
and mechanisms in CCW systems. Time-dependent failure rates for 
major components were calculated to identify aging trends. Plant 
specific data were obtained and evaluated to supplement data base 
results. A computer program (PRAAGE) was developed and im- 
plemented to model a typical CCW system design and perform 
Probabilistic Risk Assessment (PRA) calculations. Time-dependent 
failure rates were input to the program to evaluate the effects of 
aging on component importance and system unavailability. Changes 
in component importance and system unavailability with age were 
observed and are discussed. 20 refs., 73 figs., 18 tabs. 


17405 (NUREG/CR—5320) Impact of radiation embrit- 
tlement on integrity of pressure vessel supports for two PWR 
plants. Cheverton, R.D.; Pennell, W.E.; Robinson, G.C.; 
Nanstad, R.K. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research; 
Oak Ridge National Lab., TN (USA)). Jan 1989. Contract 
AC05-840R21400. 249p. (ORNL/TM—10966). NTIS, PC 
A12/MF AOI - GPO - OSTI. Order Number T189007009/ 
JAW. 

Recent data from the HFIR vessel surveillance program in- 
dicate a substantial radiation embrittlement rate effect at low irra- 
diation temperatures ({approximately}120{degree}F) for A212-B, 
A350-LF3, A105-II, and corresponding welds. PWR vessel sup- 
ports are fabricated of similar materials and are subjected to the 
same low temperatures and fast neutron fluxes (10° to 10° neutrons/ 
cm?{centerdot}s, E > 1.0 MeV) as those in the HFIR vessel. 
Thus, the embrittlement rate of these structures may be greater 
than previously anticipated. A study sponsored by the NRC is 
under way at ORNL to determine the impact of the rate effect on 
PWR vessel-support life expectancy. The scope includes the inter- 
pretation and application of the HFIR data, a survey of all light- 
water-reactor vessel support designs, and a structural and fracture- 
mechanics analysis of the supports for two specific PWR plants of 
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particular interest with regard to a potential for support failure as a 
result of propagation of flaws. Calculations performed thus far indi- 
cate best-estimate critical flaw sizes, corresponding to 32 EFPY, of 
{approximately}0.2 in. for one plant and {approximately}0.4 in. for 
the other. These flaw sizes are small enough to be of concern. 
However, it appears that low-cycle fatigue is not a viable mecha- 
nism for creation of flaws of this size, and thus, presumably, such 
flaws would have to exist at the time of fabrication. 59 refs., 128 
figs., 49 tabs. 
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REFER ALSO TO CITATION(S) 16937, 17505, 17524, 17542, 17549 


17406 (CNIC-I—002, pp 233-238) Design, safety and 
project development status of the modular high temperature 
gas-cooled reactor in the United States. Mears, L.D.; Dean, 
R.A. (Gas-Cooled Reactor Associates, San Diego, CA 
(USA); GA Technologies, Inc., San Diego, CA (USA)). 
1987. NTIS (US Sales Only), PC A99/MF AOI. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The cooperative government and industry Modular High 
Temperature Gas-Cooled Reactor (MHTGR) Program in the 
United States has advanced a 350 MW(t) plant design through the 
conceptual development stage. The system incorporates an annular 
core of prismatic fuel elements within a steel pressure vessel con- 
nected, in a side-by-side arrangement, by a concentric duct to a 
second steel vessel containing a steam generator and helium coolant 
circulator. The reference plant design consists of four reactor mod- 
ules installed in separate below-grade silos, providing steam to two 
conventional turbine generators. The nominal net plant output is 
540 MW(e). The small reactor system takes unique advantage of 
the high temperature capability of the refractory coated fuel and 
the large thermal inertia of the graphite moderator to provide a 
design capable of withstanding a complete loss of active core cool- 
ing without causing excessive core heatup and significant release of 
fission products from the fuel. Present program activities are con- 
centrated on interactions with the Nuclear Regulatory Commission 
aimed at obtaining a Licensability Statement. A project initiative to 
build a prototype plant which would demonstrate the MHTGR- 
unique licensing process, plant performance, costs and schedule 
plus establish an industrial infrastructure to proceed with follow-on 
commercial MHTGR plants by the turn of the century, is being un- 
dertaken by the utility/vendor participants 


17407 (CNIC-I—002, pp 239-246) Small and medium- 
sized high-temperature reactors for generation of electricity, 
process steam and district heat. Schoening, J. (Brown, 
Boveri und Co. Ltd., Baden (Switzerland)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

20 years of successful operation with the 15 MWe experi- 
mental power station (AVR) in Juelich and start up of power oper- 
ation of the THTR 300 represent major steps towards commercial 
ultilization of the HTR. On the basis of the THTR 300 reference 
plant concept HTR’s of flexible size can now be offered in the 
entire power range up to 600 MWe and as twin plants up to 1200 
MWe. The HTR represents a universal source of energy with wide 
applications, offering the electrical and thermal power market a 
safe, environmentally compatible and economical supply of energy. 
The simplicity of its technology and its ‘good nature’ in operation 
and in response to accidents makes the HTR particularly well 
suited for countries just introducing nuclear technology (Liu). 


17408 (CNIC-I—002, pp 766-771) Study of the HTGR 
technology and its industry applications. Lu Yingzhong; 
Wang Dazhong; Zhong Daxin. (Qinghua Univ., Beijing, BJ 
(China). Inst. of Nuclear Energy Technology). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 


From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper summarizes the progress and main results of R 
and D on High Temperature Reactor technology in INET of 
Tsinghua University. Several HTR design studies have been carried 
out and briefly introduced in this paper. While the primary study of 
the modular HTR process steam application in heavy oil recovery 
is discussed. A lot of experiments and developmental work, e.g., 
some HTR component experiments, fuel and material developments 
have been done, and the major progresses are briefed. 
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REFER ALSO TO CITATION(S) 17427, 17471, 17473, 17474, 17475, 17538 


17409 (CNIC-I—002, pp 41-46) Advances in commercial 
heavy water reactor power stations. Brooks, G.L. (Atomic 
Energy of Canada Ltd., Sheridan Park, Ontario. CANDU 
Operations). 1987. NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Generating stations employing heavy water reactors have 
now firmly established an enviable record for reliable, economic 
electricity generation. Their designers recognize, however, that fur- 
ther improvements are both possible and necessary to ensure that 
this reactor type remains attractively competitive with alternative 
nuclear power systems and with fossil-fuelled generation plants. 
This paper outlines planned development thrusts in a number of im- 
portant areas, viz., capital cost reduction, advanced fuel cycles, 
safety, capacity factor, life extension, load following, operator aida, 
and personnel radiation exposure. 


17410 (CNIC-I—002, pp 47-52) Korean experience in 
CANDU-PHWR operation. Sang-kee Park. (Korea Electric 
Co., Seoul (Republic of Korea)). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Among KEPCO’s 9 nuclear power units, Korea Nuclear 
Unit No. 3, the Wolsung Nuclear Power Plant is the only 
CANDU-PHWR Unit, while the rest of 8 others are PWR units. 
The unit was designed by Atomic Energy of Canada, Ltd(AECL) 
of Canada, who also perfomed overall project management for the 
plant construction under the provisions and arrangement of the rel- 
evant contracts. The gross electrical output of the plant is 678.7 
MWe and thermal output of the reactor is 2061 MWth. While these 
figures lead to lower plant eficiency than LWR counterparts, unit 
energy cost for fuel is more favorable than LWRs because natural 
uranium is utilized for the fuel bundles, some of which are already 
being fabricated domestically. Annual capacity factors for 1983 and 
1984 could have been improved, if two major planned outages for 
the modification works on steam generator internals and one major 
forced outage form the heavy water spill incident could be elimi- 
nated. The heavy water spill incident in November, 1984 brought 
plant staffs many lessons to learn and many things to contemplate. 
Unique design concepts and features such as on-power refuelling, 
poison prevent mode, versatile plant control system built around 
digital computers and power step back/set back logics may be 
credited for these relatively good plant performances. Human relat- 
ed factors such as staff's technical capabilities and strong will 
toward good performance were other elements which could not be 
overlooked. 


17411 (CNIC-I—002, pp 462-468) Development of 
PHWR fuel fabrication in Korea. Kyung-soo Suh; Myung- 
seung Yang; Dong-hoon Kim; Chang-saeng Rim. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 
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Korea Advanced Energy Research Institute (KAERIJ) start- 
ed a research project to develop the PHWR (CANDU) nuclear 
fuel fabrication technology in 1981. Based on the results of the in- 
tensive developmental work, several prototype fuel bundles were 
fabricated and tested in the Hot Test Loop at KAERI continuously 
in 1983 and 1984. After that, irradiation test and post-irrradiation 
examination were carried out for two KAERI-made fuel bundles at 
Chalk River Nuclear Laboratories in Canada in 1984. Since the re- 
sults of in-pile and out-of-pile tests with prototype fuel bundles 
proved to be satisfactory, 48 additional fuel bundles were loaded in 
Wolsung reactor (CANDU) in 1984 and 1985, and all of them were 
discharged without a defect after excellent performance in the 
power reactor. In 1985, the Korean government decided that 
KAERI supplies all the fuel necessary for the Wolsung reactor. 
For the mass production of nuclear fuel bundle, several process 
equipment, facilities and automation methods have been improved 
marking use of experience accumulated during reaearch. A quality 
assurance program was also establisned, and quality inspection tech- 
nology was reviewed and improved to fit the mass production. 
After mid-1987 when the expansion of fuel manufacturing capacities 
and establishment of quality assurance system are to be completed, 
all the nuclearr fuel for the Wolsung power reactor will be supplied 
by KAERI. This paper deals with the wherewithals and develop- 
ment experience so far obtained with the design and fabrication of 
the Korean PHWR fuel. 


17412 (CNIC-I—002, pp 520-526) Future fuel cycle de- 
velopment for CANDU reactors. Hatcher, S.R.; McDonnell, 
F.N.; Griffiths, J.; Boczar, P.G. (Atomic Energy of Canada 
Limited Research Company, Ottaw, Ontario (Canada)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The CANDU reactor has proven to be safe and economical 
and has demonstrated outstanding performance with natural urani- 
um fuel. The use of on-power fuelling, coupled with excellent neu- 
tron economy, leads to a very flexible reactor system with can uti- 
lize a wide variety of fuels. The spectrum of fuel cycles ranges 
from natural uranium, through slightly enriched uranium, to pluto- 
nium and ultimately thorium fuels which offer many of the advan- 
tages of the fast breeder reactor system. CANDU can also burn the 
recycled uranium and/or the plutonium from fuel discharged from 
light water reactors. This synergistic relationship could obviate the 
need to re-enrich the reprocessed uranium and allow a simpler re- 
processing scheme. Fule management strategies that will permit 
future fuel cycles to be used in existing CANDU reactors have 
been identified. Evolutionary design changes will lead to an even 
greater flexibility, which will guarantee the continued success of 
the CANDU system. 


17413 (CNIC-I—002, pp 618-625) Recipe for nuclear op- 
eration success. McConnell, L.G. (Ontario Hydro, Toronto 
(Canada)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Ontario, one of ten Canadian provinces, receives the majori- 
ty of its electrical service from one utility called Ontario Hydro. 
Today, Ontario Hydro generates more than 50% of its electricity 
from nuclear stations of the CANDU type. The CANDU station 
performance, in respect to worker safety, public safety, environ- 
mental protection, reliability and cost, has been out-standing. Oper- 
ations and maintenance is one of the several functions essential to 
high performance. This paper discusses some of the major consider- 
ations important to successful operations. 
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2105 Power Reactors, Breeding 
REFER ALSO TO CITATION(S) 17050, 17395, 17434, 17480 


17414 (CNIC-I—002, pp 205-208) MHI-Westinghouse 
joint FBR tank plant design. Arnold, W.H.; Vijuk, R.M.; 
Aoki, I.; Meshii, T. (Westinghouse Hanford Co., Richland, 
WA (USA); Westinghouse Electric Corp., Madison, PA 
(USA); Mitsubishi Shuwa Shiba Park Bldg Tokyo, Japan). 
1987. NTIS (US Sales Only), PC A99/MF AOl1. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Mitsubishi Heavy Industries and Westinghouse Advanced 
Energy Systems Division have combined their experience and capa- 
bilities to design a tank type fast breeder reactor plant. This tank 
type reactor has been refined and improved during the last three 
years to better compete in cost, satety, and operation with alterna- 
tive power plants. This Mitsubishi/Westinghouse joint design offers 
economic advantages due to the use of steel structures, modular 
construction, nitrogen cells for the intermediate loops, reactor 
cavity air cooling and the use of the guard vessel as the contain- 
ment vessel. Inherent characteristics in the reactor design provide 
protection to the public and the plant investment. 


17415 (CNIC-I—002, pp 209-216) Status of LMFBR de- 
velopment project in Japan. Nagane, G.; Akebi, M.; Mat- 
suno, Y. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Initiation of the LMFBR development project in Japan was 
decided by the Atomic Energy Commission of Japan in 1966. In 
1967, the Power Reactor and Nuclear Fuel Development Corpora- 
tion (PNC) was established to realize the project as a part of its 
tasks of a wide scope covering all the reseatch and development ac- 
tivities concerning fuel cycle. In the present paper the status of ex- 
perimental fast reactor (Joyo), which is the first milestone of the 
LMFBR project, prototype fast reactor (Monju) and R and D ac- 
tivities supporting the project including that for larger LMFBRs in 
the future is described. 


17416 (CNIC-I—002, pp 217-224) Present status of the 
fast breeder reactor industrialization in western Europe. Die- 
voet, J.P. van. (Societe Belge pour 1l'Industrie Nucleaire, 
Brussels). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The development of the liquid metal fast breeder reactor in 
Europe started in the mid-fifties, after the successful operation of 
EBR-1 at ARCO, Idaho, in 1951. A more and more integrated de- 
velopment among the countries of the European Community culmi- 
nated in 1986 with the beginning to power of the 1200 MWe SU- 
PERPHENIX plant at Creys-Malville, France. The road is now 
open towards the full industrialization of the liquid metal fast 
breeder reactor at the moment, in 2005, when the first European 
thermal neutron power reactor station will have to be decommis- 
sioned and replaced. The European programme aims at providing 
the utilities at that time with a clear choice between thermal neu- 
tron reactors and fast breeder reactors, both economical but very 
different in their use of the limited natural resource that uranium is. 


17417 (ENEA-RT-TIB—88-12) Estimate calculations by 
PLEXUS code to verify the safety condition for the first test 
of sodium: water reaction flash programme. Agostini, P.; 
Daneri, A.; Toselli, G. (ENEA, Casaccia (Italy). Dipt. Tec- 
nologie Intersettorialli di Base). Jul 1988. 66p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88756790/JAW. 

This report presents a detailed analysis of the results ob- 
tained from five risk assessments of the safety of the first test of the 
sodium-water reaction experimental programme, FLASH. This pro- 
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gramme is being carried out within the framework of the LMFBR 
R&D European Agreement. The calculations were executed by the 
PLEXUS code of the CASTEM system. Models and simulations 
were developed to verify the loads to which the reactor test vessel 
is exposed during the sodium-water reaction after water (steam) in- 
jection into sodium. Estimates were made of the maximum pressure 
peak on the vessel’s walls, since this is the zone at highest risk as 
regards the safety of the entire system. 


17418 (WHC-SA—0330) Use of low-cost, disposable com- 
ponents in a remote, hostile environment. Kalk, J.J. (Westing- 
house Hanford Co., Richland, WA (USA)). Nov 1988. Con- 
tract AC06-87RL10930. 7p. (CONF-890304—33). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89004904/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

The Interim Examination and Maintenance (IEM) Cell is a 
radioactive (hot) cell located inside the containment building at the 
Fast Flux Test Facility (FFTF) in Richland, Washington. The IEM 
Cell, where spent fuel from the FFTF is processed, is an extremely 
hostile environment. Equipment for the cell must withstand not 
only radiation exposure, but also the effects of the cell’s extremely 
dry argon atmosphere and the fairly rough treatment that can 
occur during remote-handling operations. Such equipment is gener- 
ally expensive to develop and maintain because it must be custom 
built. Although most of the original IEM Cell components were 
custom built, much of the equipment used in the cell over the past 
5 yr has been off-the-shelf with only slight modification. These 
components, considered disposable, have been reliable and less ex- 
pensive than their custom-made counterparts. 5 figs. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


17419 (UCID—21621) An alternative strategy for low 
specific power reactors to power interplanetary spacecraft, 
based on exploiting lasers and lunar resources. Logan, B.G. 
(Lawrence Livermore National Lab., CA (USA)). 2 Feb 
1989. Contract W-7405-ENG-48. 21p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007688/ 
JAW. 

A key requirement setting the minimum electric propulsion 
performance (specific power a/sub e/ = kW/sub e//kg) for 
manned missions to Mars is the maximum allowable radiation dose 
to the crew during the long transits between Earth and Mars. Pene- 
trating galactic cosmic rays and secondary neutron showers give 
about 0.1-rem/day dose, which only massive shielding (e.g., a meter 
of concrete) can reduce significantly. With a humane allowance for 
cabin space, the shielding mass becomes so large that it prohibitive- 
ly escalates the propellant consumption required for reasonable trip 
times. This paper covers various proposed methods for using reac- 
tor power to propel spacecraft. 7 refs., 6 figs., 1 tab. 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 17387, 17444, 17501, 17525, 17534 


17420 (CNIC-I—002, pp 873-878) Inservice inspection 
procedures and training according to the ASME code. Green- 
wald, S.M.; Chockie, L.J. (Technical Seminars, Inc., Great 
Neck, NY (USA); American Society of Mechanical Engi- 
neers, New York). 1987. NTIS (US Sales Only), PC A99/ 
MF AO!. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Mandatory training of the technical staff at a nuclear power 
plant is of paramount importance if we are to avoid costly plant 
shutdowns. This training should include the requirements for both 
Preservice and Inservice Inspection, in addition to Quality Assur- 
ance procedures as required by the American Society of Mechani- 
cal Engineers (ASME) Code. The training is best accomplished by 
utilizing instructors who are thoroughly familiar with plant oper- 
ations and the ASME Code, as well as serving on one of the Code 
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committees. This paper focuses on the Inservice Inspection proce- 
dures and the results of an intensive training effort to implement 
such procedures. 


17421 (CNIC-I—002, pp 91-96) Application of American 
and French rules for the next Belgian PWR. Roch, M.; 
Cavaco, A. (Belgatom S.A., Brussels (Belgium)). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The licensing practice in Belgium is evolving from the 
precedent compliance with the USNRC rules (as applied to the 4 
last Belgian PWRs) to a more sophisticated approach applied to the 
next Belgian PWR (N8), which incorporates a mixed compliance 
with the USNRC or with French rules, depending on the equip- 
ment, the structure or the system considered. In this paper, we 
present the approach concerning the licensing rules applicable to 
N8. The following aspects are covered: rules applicable to the 
NSSS; rules applicable to the BOP (codes of design for systems and 
structures); rules applicable to the equipment (code of construction 
for mechanical and electrical components); impact on the lay-out of 
the plant. Some examples of application of this methodology are 
given. 


17422 (CNIC-I—002, pp 314-321) Trends in U.S. nuclear 
standards development. Crowley, J.H.; Kaminski, R.S. 
(United Engineers and Constructors, Inc., Philadelphia, PA 
(USA)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Regulation of the U.S Nuclear Power industry has been ex- 
tensive during the 1970's. Key to this situation has been the evolu- 
tion in the ‘interpretation’ of the rules, regulations and consensus 
standards which have been incorporated into NRC guidance docu- 
ments by reference or endorsement. The resulting increase in the 
number and complexity of LWR construction requirements has sig- 
nificantly increased the labor content of an LWR construction 
project. The authors believe that existing nuclear related consensus 
standards should be reviewed with the objective of modifying the 
standards to improve the efficiency and productivity of engineer- 
ing, craft, and non-manual personnel. 


17423 (CNIC-I—002, pp 703-709) Cooperation in the pa- 
cific basin area of codes and standards. Edwards, N.W. 
(Nutech Engineers, Inc., San Jose, CA (USA)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The Working Group on Codes and Standards (WGCS) was 
one of the originally designated working groups when the Pacific 
Basin Nuclear Cooperation was first established. This paper briefly 
introduces a set of codes and standards for nuclear power plants 
which are adopted by WGCS's members. It would be desirable to 
have all members work to the same set of codes and standards. 
However, that simply is not practical. Nevertheless, it is felt that 
the efforts underway by the WGCS will, in most specific cases of 
interest, be able to demonstrate that, in reality the actural physical 
requirements established by the various codes and standards are in 
fact similar in nature. (Liu). 


17424 (CNIC-I—002, pp 329-335) Regulatory mechanism 
in the US: lessons learned. Roberts, T.M. (Nuclear Regula- 
tory Commission, Washington, DC (USA)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The U.S. Nuclear Regulatory Commission is responsible for 
the regulation of the commercial uses of nuclear power in the 
United States in order to protect the public health and safety. The 
NRC has undertaken a number of initiatives to incorporate the ex- 
perience gained from the over 25 years of commercial nuclear 
power plant operation. These initiatives are aimed at improving the 
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regulatory structure currently in place by providing for a more pre- 
dictable and stable regulatory environment and by more efficiently 
and effectively focusing the activities of utilities on the safe oper- 
ation of their facilities. 


17425 (CNIC-I—002, pp 334-349) Outline of safety reg- 
ulations and administrations for commercial nuclear power 
plants in Japan. Kinichi Yamamoto. (Ministry of Interna- 
tional Trade and Industry, Tokyo (Japan)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Outline of safety regulations and administrations for the 
commercial nuclear power plants in Japan is briefly described. The 
strict measures for safety assurance are always taken based on the 
principle of defense-indepth. In the actual procedures of regulatory 
control, the examinations and inspections shall be performed at 
each individual step in the stage of applications, and also in the 
stage of constructions. Thus, those regulatory examinations and in- 
spections shall be performed in detail and carefully, and at the most 
suitable time; resulting in an effective regulatory control by the 
Ministry of International Trade and Industry. 


17426 (CNIC-I—002, pp 350-355) Nuclear regulatory 
process in Canada experience and possible future direction. 
Sainsbury, J.D. (Sheridan Park Research Community, Mis- 
sissauga, Ontario (Canada)). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The underlying principle in the Canadian licensing process is 
that the licensee (owner/operatopr) bears the responsibility for 
safety while the regulatory authority sets safety objectives and 
audits their achievement. As a consequence, Canadian Regulatory 
Requirements emphasize numerical safety goals, and minimize spe- 
cific design or operational rules. This paper traces the evolution of 
this approach, and indicates direction for the future. 


17427 (IAEA-TC—427.12, pp 17-23) Research and de- 
velopment in support of CANDU reactor licensing. 1987. 
NTIS (US Sales Only), PC A1l2/MF A011. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

This paper summarizes the continuing research and develop- 
ment programs which are being performed in support of CANDU 
reactor licensing. The purpose of the various programs is to ad- 
vance the understanding of the basic phenomena and fundamental 
processes to develop improved predictive capabilities in the models 
which are used in the safety assessment of CANDU reactors. 
Through this ongoing process, the uncertainties in the safety analy- 
ses can be reduced. It also allows identification of unnecessary re- 
strictions in design or operation and so lead to improved operating 
costs and efficiency. 


17428 (NUREG—0540-Vol.10-No.10) Title list of docu- 
ments made publicly available: Volume 10, No. 10: October 
1--31, 1988. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Administration and Resources Man- 
agement). Jan 1989. 374p. NTIS, PC A16/MF AOl1 - GPO - 
OSTI. Order Number T189006960/JAW. 

This document is a monthly publication containing descrip- 
tions of information received and generated by the US Nuclear 
Regulatory Commission (NRC). This information includes (1) dock- 
eted material associated with civilian nuclear power plants and 
other uses of radioactive materials, and (2) nondocketed material 
received and generated by NRC pertinent to its role as a regulatory 
agency. The following indexes are included: Personal Author, Cor- 
porate Source, Report Number, and Cross Reference to Principal 
Documents. 
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17429 (NUREG/CR—2000-Vol.7-No.12) Licensee Event 
Report (LER) compilation for month of December 1988. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office for Analysis and Evaluation of Operational Data; 
Oak Ridge National Lab., TN (USA)). Jan 1989. Contract 
AC05-840OR21400. 85p. (ORNL/NSIC—200-Vol.7-No. 12). 
NTIS, PC A05/MF AOl1 - GPO - OSTI. Order Number 
T189006719/JAW. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for Preparation of Data Entry Sheets for Licensee Event Re- 
ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73 - Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. f44) on July 26, 1983. 
NUREG-1022, Licensee Event Report System - Description of 
Systems and Guidelines for Reporting, provides supporting guid- 
ance and information on the revised LER rule. 


2108 Economics 


REFER ALSO TO CITATION(S) 17356, 17364, 17409, 17412, 17488, 17493 


17430 (CNIC-I—002, pp 143-150) Future cost savings 
from engineering innovations. Roemer, R.E.; Foster, D.C.; 
Jacobs, S.B. (Stone and Webster Engineering Corp., Boston, 
MA (USA)). 1987. NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Nuclear power plant design and operating experience in the 
1970s and 1980s continues to provide feedback to the technology 
base. The lessons learned in these two decades, coupled with engi- 
neering innovation, will lead to improvements and cost-reductions 
in the plants of the 1990s. Two types of innovations related to 
piping are described: snubber reduction and pipe rupture elimina- 
tion. A brief account of the industry experience is given for each, 
followed by an account of the technical methodology involved. A 
discussion of expected benefits, including cost savings of millions of 
dollars (U.S.), is provided. 


17431 (CNIC-I—002, pp 152-158) Comparative costs of 
coal and nuclear-generated electricity in the United States. 
Brandfon, W.W. (Sargent and Lundy, Chicago, IL (USA)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper compares the future first-year operating costs and 
lifetime levelized costs of producing baseload coal- and nuclear- 
generated electricity under schedules shorter than those recently 
experienced at U.S. plants. Nuclear appears to have a clear eco- 
nomic advantage. Coal is favorable only when it is assumed that 
the units will operate at very low capacity factors and/or when the 
capital cost differential between nuclear and coal is increased far 
above the recent historical level. Nuclear is therefore a cost-com- 
petitive electric energy option for utilities and should be considered 
as an alternative to coal when large baseload capacity is required. 


17432 (CNIC-I—002, pp 167-171) Economic feasibility 
of heat supply from nuclear power plants in the United 
States. Roe, K.K.; Oliker, I. (Burns and Roe, Inc., Oradell, 
NJ (USA)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 
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Nuclear energy is regarded as competitive for urban district 
heating applications. Hot water heat transoport systems of up to 50 
miles are feasible for heat loads over 1500 MWt, and heat load den- 
sity of over 130 MWt/mi/sup 2/ is most suitable for nuclear appli- 
cations. An incremental approach and a nuclear plant design provi- 
sion for future heat extraction are recommended. Nuclear district 
heating technology status is discussed, particularly turbine design. 
Results of a study for retrofitting a major existing nuclear power 
plant to cogeneration operation are presented. The study indicates 
that for transmission distances up to 20 miles it is economical to 
generate and transport between 600 and 1200 MWt of district heat 


17433 (CNIC-I—002, pp 180-186) Development of dedi- 
cated nuclear heating plants in the Federal Republic of Ger- 
many. Goetzmann, C.A.; Schroeter, K.E. (Kraftwerk Union 
Aktiengesellschaft Erlangen (Germany, F.R.); Bundesminis- 
terium fuer Forschung und Technologie Bonn (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

In many cases district heating is both economically and envi- 
ronmentally superior over directly burning of fossil fuels in individ- 
ual furnaces primarily because of the efficiency of the usual applied 
co-generation principle with regard to fuel utilization and flue gas 
clean up. In principle, this argument should carry even greater 
weight in conjunction with nuclear energy. The major draw back 
of dedicated heating reactors as seen up to now concerns the high 
specific capital cost for the application-dictated small reactor size. 
The paper discusses by way of a specific example in what direc- 
tions solutions are being sought. 


17434 (CNIC-I—002, pp 225-232) Research and develop- 
ment long term prospects for advanced thermal and fast 
breeder reactors and fuel cycle activities. Rapin, M. (Com- 
missariat a l'Energie Atomique, Paris (France)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Despite the present slowing down of most of the national 
nuclear programmes due to various conjunctural causes, nuclear 
energy is presumably to have in term an increasing role worldwide 
for electricity production, both in industrialized countries already 
equipped with nuclear power stations and in countries which intent 
to enter the nuclear energy route in a short or mid-term perspec- 
tive. Nuclear energy development will have notably to take into ac- 
count the following requirements: from a strategic point of view, 
the major concern is to optimize the use of world available natural 
uranium appears abundant and inexpensive, it must not be forgotten 
that in a longer time perspective a growing scarcity of this material 
will occur unavoidably; from the technical and economical stand- 
points, future reactors will have to be more reliable, more available, 
and even more safe, with lower KWh generating costs, than units 
presently constructed or operated. The paper presents the approach 
which is followed by France to meet these goals. 


17435 (CNIC-I—002, pp 322-327) It is never too early to 
start planning for plant life extension. Neils, G.H. and 
others. (Nutech Engineers, Inc., San Jose, CA (USA)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper outlines some of the reasons why the subject of 
plant life extension (PLEX) deserves the attention it is receiving 
and describes some of the work that is currently being conducted 
in order to make PLEX a reality for U.S. nuclear power plants. 
One such major effort is a pilot program at the Monticello Nuclear 
Generating plant. This program, as well as other programs, have 
already produced some valuable lessons from which other plant 
owners can benefit. The Monticelle pilot program and the lessons 
learned thereof are described in some detail in this paper. (Liu). 
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17436 (CNIC-I—002, pp 751-757) Nuclear power eco- 
nomics. Moynet, G. (Electricite de France, 75 - Paris. Di- 
rection de l’Equipement). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The economical comparison of nuclear power plants with 
coal-fired plants in some countries or areas are analyzed. It is not 
difficult to show that nuclear power will have a significant and ex- 
panding role to play in providing economic electricity in the 
coming decades. (Liu). 


17437 (IAEA-TECDOC—474) Experience with WASP 
among IAEA Member States participating in the Regional 
Co-operative Agreement (RCA) in Asia and the Pacific 
Region. Proceedings of the RCA workshop on the WASP 
computer program held in Jakarta, Indonesia, 7-11 December 
1987. (International Atomic Energy Agency, Vienna (Aus- 
tria)). Oct 1988. 341p. (CONF-8712136—). NTIS (US Sales 
Only), PC A15/MF A0Ol. Order Number DE88705460/ 
JAW. 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

The document contains the proceedings and the 15 papers 
presented during the Regional Co-operative Agreement (RCA) 
Workshop on the WASP Computer Program held in Jakarta, Indo- 
nesia, 7-11 December 1987. A separate abstract was prepared for 
each paper. Refs, figs and tabs. 


17438 (IAEA-TECDOC—474, pp 107-124) Feasibility 
study update of 1985-1986. Sudarsono, B. (National Atomic 
Energy Agency, Jakarta (Indonesia)). Oct 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

An updating study was carried out in 1985-1986 on the nu- 
clear power plant feasibility study for Indonesia completed in 1980. 
The paper describes the background leading to the updating study, 
the approach taken in implementing the study and the WASP runs 
carried out. The capital cost estimates specially developed for the 
study, and the assumptions made on the different parameters re- 
quired, were such that the nuclear and coal options gave essentially 
equivalent results. Each one of several parameters were found to be 
critical in determining the final WASP results, namely: the discount 
rate (8-10%/a), the LOLP (1-2 days/yr), the depreciation method 
option (linear or sinking fund), or the coal price (with or without 
escalation). Price developments in 1986 necessitates a review of the 
assumptions made for the updating study. Further, WASP runs 
need to be done using a revised demand projection, taking into ac- 
count the Build, Operate and Transfer (BOT) scheme, using a 
longer time horizon, considering environmental protection, and 
making various assumptions of coal price escalation, discount rate 
and LOLP. (author). 7 refs, 3 figs, 15 tabs. 


17439 (IAEA-TECDOC—474, pp 125-140) PLN’s expe- 
rience with the WASP-III model in generation expansion 
planning for the Java system. Sudja, N.; Afiff, A.; Simar- 
mata, B. (State Electric Power Corp. (PLN), Jakarta (Indo- 
nesia)). Oct 1988. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

The State Electric Power Corporation of Indonesia (PLN) 
was one of the first recipients of the WASP computer model, and 
since 1976 has been using the model (first the version WASP-II, 
and later the WASP-III version) for carrying out generation expan- 
sion planning studies for the country, and particularly, for the Java 
power system. This paper discusses PLN’s experience with WASP- 
III and comments on some problems and constraints encountered, 
particularly: the time-fixed forced outage rate (FOR) assumed for 
generating units, simulation of the hydro system and computation 
time. The paper concludes with some suggestions about future en- 
hancements to WASP-III. (author). 3 figs, 11 tabs. 
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17440 (IAEA-TECDOC—474, pp 141-147) Korean ex- 
perience in electricity expansion planning. Lee Han Myung; 
Lee Man Ki. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Oct 1988. NTIS (US Sales 
Only), PC A15/MF AOl. Order Number DE88705460/ 
JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

The high growth rate of energy and electricity consumption 
experienced in Korea for the last twenty years has forced the coun- 
try into making great efforts in planning the development of the 
energy and electricity systems. This situation became critical as a 
result of the oil price shock in 1973 due to the high dependence on 
imported energy, and particularly oil, for satisfying the increasing 
requirements of the country. This paper describes how the electrici- 
ty generating system has developed over the years and the prob- 
lems faced by the country in coping with the actual situation of the 
electrical sector. In addition, the experience of the national electric 
utility (KEPCO) in using the WASP program is also discussed, 
along with some of the main improvements to WASP that have 
been introduced by KEPCO. (author). 7 tabs. 


17441 (IAEA-TECDOC—474, pp 149-170) Use of 
WASP for power development planning at Korea Electric 
Power Corporation. Kim Young Chang. (Korea Electric 
Power Corp., Seoul (Republic of Korea)). Oct 1988. NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

This paper addresses experience of application of WASP for 
long term power development planning at Korea Electric Power 
Corporation with regard to the preparation of input data and adap- 
tation of the solution of WASP for official planning. The writer 
tries to explain the use of WASP in the future complex environ- 
ment faced by the electric utility today, and emphasizes the effi- 
cient use of WASP to coordinate long term investment planning 
and short term operation planning. (author). 6 refs, 3 figs, 14 tabs. 


17442 (IAEA-TECDOC—474, pp 303-332) Experience 
in the use of WASP at the Electricity Generating Authority 
of Thailand. Chimklai, S. (Electricity Generating Authority 
of Thailand, Nonthaburi). Oct 1988. NTIS (US Sales Only), 
PC A15/MF AOl. Order Number DE88705460/JAW. 
(CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

This paper deals with the experience in using the WASP 
package for power expansion planning purposes at EGAT. It ex- 
plains the planning procedure in Thailand and how WASP is ap- 
plied in the process. It also includes the results of a recent study 
carried out by means of WASP. The usefulness of the program to 
the system planner in Thailand is mentioned, and the issues thought 
to be disadvantageous are also discussed. In addition, the develop- 
ment of a software to aid data preparation for the LOADSY 
module of WASP is presented, together with the full program list- 
ing. Furthermore, the paper contains some suggestions for improve- 
ments to WASP in order to ease the use of the program. Criteria 
and assumptions presently accepted by EGAT as constraints in 
power system expansion planning studies are also included as part 
of the paper. The purpose of this is to give a comparative idea to 
WASP users from other countries. (author). 6 figs, 5 tabs. 


17443 (IAEA-TECDOC—474, pp 333-338) Problems in 
relation with the use of the WASP model for nuclear power 
planning in Viet Nam. Nhan Nguyen Tho. (National Atomic 
Energy Inst., Hochiminh City (Viet Nam)). Oct 1988. NTIS 
(US Sales Only), PC A15/MF A0Ol. Order Number 
DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

The National Atomic Energy Institute of Viet Nam has been 
using the WASP-IIi computer program for analysing the economic 
feasibility of the nuclear power option for the country. This paper 
discusses the experience gained by the Institute during this applica- 
tion, including several problems encountered in terms of: gathering 
of input information and actual execution of the computer runs for 
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such type of analysis. Some recommendations for overcoming these 
problems in the future are also suggested in the paper. Finally, 
some suggestions concerning IAEA’s technical co-operation pro- 
gramme for the RCA countries are given. (author). 1 tab. 


17444 (NUREG/CR—4627-Rev.1) Generic cost  esti- 
mates: Abstracts from generic studies for use in preparing 
regulatory impact analyses. Claiborne, E.; Sciacca, F.; 
Simion, G.; Baca, G. (comps.). (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regula- 
tory Research; Science and Engineering Associates, Inc., 
Albuquerque, NM (USA)). Feb 1989. 191p. NTIS, PC A09/ 
MF AO! - GPO - OSTI. Order Number T189006946/JAW. 

The Nuclear Regulatory Commission has sponsored a 
number of generic cost estimating studies. These studies were pre- 
pared to aid NRC analysts in preparing Regulatory Impact Analy- 
ses (RIA’s). These generic studies provide cost estimates that would 
have wide application to a large number of Regulatory Analyses 
being performed throughout the NRC and deal primarily with 
repair and modification activities that may be imposed on nuclear 
power plants as a result of regulatory actions. Abstracts of each of 
the generic cost estimating studies have been prepared and assem- 
bled in this catalog. These abstracts present the results of the more 
detailed studies in a compact, easily understood and readily useable 
format. Individual abstracts have been developed to treat the main- 
line topics of the generic studies. In addition, abstracts have been 
prepared covering important sub-topics or "stand-alones” which are 
of broad interest in RIA preparation. This abstract catalog updates 
and revises information presented in NUREG/CR-4627. The cata- 
log will be expanded and modified as additional generic cost studies 


are completed and as abstracts are modified to reflect updated con- 
ditions. 
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17445 (DP-MS—88-114) Development of a remote in- 
spection robot and camera positoners for reactor tank inspec- 
tion. Birmingham, B.R.; Killian, M.A.; Pak, D.J.; Parmer, 
J.K. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). [1988]. Contract AC09- 
76SR00001. 7p. (CONF-890304—18). NTIS, PC A02/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89004381/ 
JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

The Equipment Engineering Division of the Savannah River 
Laboratory has developed an integrated system of special purpose 
robots, camera positioners, nondestructive evaluation (NDE) data 
acquisition and analysis instrumentation, electronic controls, and 
auxiliary hardware to perform remote ultrasonic and eddy current 
inspections inside the Savannah River Plant’s nuclear reactor tanks. 
This paper presents the mechanical development of the remote in- 
spection robot and camera positioner. The robot utilizes six de- 
grees-of-freedom to precisely position various NDE sensors while 
scanning the inside wall of the reactor tank. The 3-axis camera po- 
sitioners provide high-resolution views of the inspection activities. 6 
figs. 
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REFER ALSO TO CITATION(S) 17507, 17810, 17938, 18022 


17446 (CNIC-I—002, pp 594-600) Managing structural 
design through integrated models and obtaining increased 
safety and economy. Diaz, B.E.; Thomaz, E.C.S. (PROMON 
Engenharia S.A., Rio de Janeiro, RJ (Brazil)). 1987. NTIS 
(US Sales Only), PC A99/MF A0Ol. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The use of large finite element (FE) models for the design of 
reinforced concrete elements in nuclear power plants will be treat- 
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ed. For this technique a set of computer programs is necessary, 
since the amount of data is very large. With this design method a 
series of advantages is obtained such as: reduction of reinforcing 
steel expenditure, increase of safety through a better representation 
of the structures, an adequate control of the calculation due to the 
transparent method of design, reduction of design time due to the 
automatic computation and so on. 


17447 (CNIC-I—002, pp 601-608) Developing A/E Ca- 
pabilities. Areas of special interest. Gonzalez, A.; Gurbindo, 
J. (Empresarios Agrupados Magallanes, Madrid, (Spain); 
Initec padilla, Madrid, (Spain)). 1987. NTIS (US Sales 
Only), PC A99/MF A0Ol. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

During the last few years, the methods used by EMPRE- 
SARIOS AGRUPADOS and INITEC to perform Architect-Engi- 
neering work in Spain for nuclear projects has undergone a process 
of significant change in project management and engineering ap- 
proaches. Specific practical examples of management techniques 
and design practices which represent a good record of results will 
be discussed. They are identified as areas of special interest in de- 
veloping A/E capabilities for nuclear projects . Command of these 
areas should produce major payoffs in local participation and con- 
tribute to achieving real nuclear engineering capabities in the coun- 
try. 


17448 (ENEA-RT-TERM—88-03) The influence of flow 
obstructions on flooding phenomenon in vertical channels. 
Celata, G.P.; Cumo, M.; Farello, G.E.; Setaro, T. (ENEA, 
Rome (italy). Dipt. Reattori Termini). Sep 1988. 25p. 
(CONF-8805226—). NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE88756789/JAW. 

From European two-phase flow group meeting; Brussels, 
Belgium (30 May 1988). 

Flooding phenomenon limits the stability of a liquid film fall- 
ing downwards along the walls of a channel inside which there is 
also an upward gas flow. As known, this entrainment effect can 
completely prevent the fall of the liquid from its natural flow. A 
local reduction of the flow channel cross section, due, for instance, 
to an obstruction, will affect the flooding parameters, depending on 
the position at which the obstruction is located and on the obstruc- 
tion flow cross section. The present work deals with an air-water 
experiment carried out with a transparent circular duct test section, 
inside which, it is possible to insert orifices having several diame- 
ters, to test the influence of the obstruction on flooding parameters. 
Predictions by correlations available in literature are compared and 
a method to evaluate the influence of the obstruction is proposed. 


17449 (ENEA-RT-TIB—88-11) A508 steels: impact 
strength and resilience. Barra Caracciolo, M.; Chiovelli, A. 
(ENEA, Casaccia (Italy). Dipt. Tecnologie Intersettorialli di 
Base). Jul 1988. 22p. (In Italian). NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE88756786/JAW. 

A study was carried out on an experimental correlation be- 
tween impact strength, as determined by the IPC (Instrumented 
Precracked Charpy) test and resilience. The material examined was 
a steel of the A508 type used in pressure vessels in nuclear installa- 
tions. On the basis of test results in the determination of impact 
strength and resilience, the points relative to the corresponding 
impact strength-resilience values (at the same temperature) were 
plotted. Two best-fit curves were derived: the first, with validity 
limited to the resilience transition zone; the second, with validity 
applicable to the entire range and expressed by means of a hyper- 
bolic tangent type function. The main advantage of the use of the 
IPC test in the evaluation of the impact strength of the material, as 
compared with the resilience test, was that the former test did not 
provide a quantitative measure of the impact strength to the point 
of fracture (resilience not being a parameter of fracture mechanics). 
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17450 (EPRI-NP—5928M-Vol.2) Supplemental examina- 
tion of alternative materials in a model steam generator: 
Volume 2, Correlation of Model 10 defects with eddy-current 
indications: Final report. Marugg, K.E.; Edwards, L.J.; 
Krupowicz, J.J. (Electric Power Research Inst., Palo Alto, 
CA (USA); Combustion Engineering, Inc., Windsor, CT 
(USA). Nuclear Power Systems). Jan 1989. 21p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T189006844/JAW. 

The following report compares the nondestructive examina- 
tion with the destructive metallographic examination of the tube 
bundle alternative materials, Model 10 steam generator. The model 
steam generator was fabricated using state-of-the-art tube process- 
ing (Alloys 600, 690 and 800) and corrosion resistant support alloys 
and designs. The model steam generator was operated for approxi- 
mately one year with a secondary environment that was faulted 
with acidified simulated cooling tower water and sludge. The tube 
bundle was eddy current tested at the final inspection using multi- 
ple frequency differential and absolute mode probes and state-of- 
the-art eddy current equipment, including a computerized system 
for data analysis. Various frequency mixes were designed to sup- 
press signals from deposits and to improve signal to noise ratios. 
Special tests were utilized to evaluate the Alloy 800 tubing. Eddy 
current data correlated favorably with results from the destructive 
examinations. Generally eddy current tests were most successful in 
detecting axial cracks, circumferential cracks, defects with depths 
greater than 10% throughwall and tube denting at trefoil supports. 
It was not possible to distinguish between cracks and deep wastage. 
Interpretation of the eddy current indications predicted corrosion 
damage deeper than that found metallographically for conservative 
depth estimates. Numerous false defect indications, with low signal 
to noise ratios, were produced by the presence of conductive de- 
posits on the O.D. of the tubing. Absolute mode testing provided a 
reliable qualitative indication of tube corrosion despite the interfer- 
ence from the conductive deposits. 4 refs., 1 fig., 1 tab. 


17451 (KAERI/RR—556/86) Technology development 
for radiation shielding analysis. Ha, Jung Woo; Lee, Jae 
Kee; Kim, Jong Kyung. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1986. 94p. (In Korean). NTIS (US Sales 
Only), PC AO5/MF AO1 - OSTI; INIS. Order Number 
DE88705859/JAW. 

Radiation shielding analysis in nuclear engineering fields is 
an important technology which is needed for the calculation of re- 
actor shielding as well as radiation related safety problems in nucle- 
ar facilities. Moreover, the design technology required in high level 
radioactive waste management and disposal facilities is faced on se- 
rious problems with rapidly glowing nuclear industry development, 
and more advanced technology has to be developed for tomorrow. 
The main purpose of this study is therefore to build up the self sup- 
porting ability of technology development for the radiation shield- 
ing analysis in order to achieve successive development of nuclear 
industry. It is concluded that basic shielding calculations are possi- 
ble to handle and analyze by using our current technology, but 
more advanced technology is still needed and has to be learned for 
the degree of accuracy in two-dimensional shielding calculation. 


17452 (KAERI/RR—567/86) Research on water chemis- 
try in a nuclear power plant. Chae, Sung Ki; Yang, Kyung 
Rin; Kang, Hi Dong; Koo, Je Hyoo; Hwang, Churl Kew; 
Lee, Eun Hee; Han, Jung Ho; Kim, Uh Chul; Kim, Joung 
Soo; Song, Myung Ho. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). Dec 1986. 491p. (In 
Korean). NTIS (US Sales Only), PC A21/MF A0O1 - OSTI,; 
INIS. Order Number DE88705862/JAW. 

To prevent the corrosion problems on important components 
of nuclear power plants, the computerization methods of water 
chemistry and the analyses of corrosion failures were studied. A 
preliminary study on the computerization of water chemistry log- 
sheet data was performed using a personal computer with dBASE- 
III and LOTUS packages. Recent technical informations on a com- 
puterized online chemistry data management system which pro- 
vides an efficient and thorough method of system-wide monitoring 
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of utility's secondary side chemistry were evaluated for the applica- 
tion to KEPCO’s nuclear power plants. According to the evalua- 
tion of water chemistry data and eddy current test results, it was 
likely that S/G tube defect type was pitting. Pitting is believed to 
result from excess oxygen in make-up and air ingress, sea-water in- 
gress bycondenser leak, and copper in sludge. A design of a corro- 
sion tests apparatus for the tests under simulated operational condi- 
tions, such as water chemistry, water flow, high temperature and 
pressure, etc., of the plant has been completed. The completion of 
these apparatus will make it possible to do corrosion tests under the 
conditions mentioned above to find out the cause of corrosion fail- 
ures, and to device a counter measure to these. The result of corro- 
sion tests with alloy-600 showed that the initiation of pits occurred 
most severely around 175 deg C which is lower than plant-oper- 
ation temperature(300 deg C) while their propagation rate had 
trend to be maximum around 90 deg C. It was conformed that the 
use of Cu-base alloys in a secondary cooling system accelerates the 
formation of pits by the leaking of sea-water and expected that the 
replacement of them can reduce the failures of S/G tubes by pit- 
ting. Preliminary works on the examination of pit-formed specimens 
with bare eyes, a metallurgical microscope and a SEM including 
EDAX analysis were done for the future use of these techniques to 
investigate S/G tubes. (Abstract Truncated) 


17453 (KAERI/RR—651/87) Study on the catalyst for 
the removal of dissolved oxygen from NPP’s system water. 
Kim, Yong Eak; Sung, Ki Woung; Na, Jung Won; Chung, 
Hong Suck; Ahn, Do Hee; Kim, Kwang Rag; Cho, Young 
Hyun; Park, Seung Woo. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 107p. (In Korean). NTIS (US Sales 
Only), PC A0O6/MF AO! - OSTI; INIS. Order Number 
DE88705899/JAW. 

The catalytic removal method of dissolved oxgen was select- 
ed as optimm process, which can produce water with less than 5 
ppb dissolved oxgen, maximum permissible concentration. To deve- 
lope the catalyst essential to the removal process, technical investi- 
gation, fundamental experiment, property test and analysis for vari- 
ous catalysts were carried out. The setup of methodology, column 
design for catalyst performance test also have been carried out. 


17454 (KAERI/RR—654/87) Study on the water chemis- 
try in nuclear power plants. Chae, Sung Ki; Yang, Kyung 
Rin; Koo Je Hyoo; Lee, Eun Hee; Kim, Joung Soo; Jang, 
Soon Shik; Park, Su Hoon; Song, Myung Ho; Jeon, Kyung 
Soo. (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 470p. (In Korean). 
NTIS (US Sales Only), PC A20/MF AO1 - OSTI, INIS. 
Order Number DE88705900/JAW. 

Significant corrosion-failures occurring in the important 
components or facilities in the secondary-side system cause various 
problems in safety due to the leakage of radioactive substances and 
consequently induce the reduction of the operational efficiency of 
the plants. In addition, the replacement of the failed components or 
facilities results in the tremendous expenses and a long term shut- 
down. The objective of the research was to ensure the safety and 
integrity of the plants, to improve the efficiency of the plant oper- 
ation, and to prevent the shortening of plant life by improving the 
controlling technique of the water chemistry and minimizing the 
corrosion-failures in the important components and/or facilities of 
the plants. 
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17455 (KAERI/RR—554/86) Development of fuel serv- 
ice technology. Park, Jin Young; Jung, Youn Ho; Bang, Je 
Geon; Kim, Kang Soo; Kim, Hyung Kyu; Lee, Chang 
Woo; Kim, Eun Ka; Chun, Yong Bum; Lee, Kwang Hee. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1986. 263p. (In Korean). 
NTIS (US Sales Only), PC A12/MF AO1 - OSTI; INIS. 
Order Number DE88705858/JAW. 

Related PWR nuclear fuel, strategy and scope of work of 
the nuclear fuel service technology should be established to deve- 
lope nuclear fuel service technology and related equipments and 
tools so as to provide sound PWR nuclear fuel and increase nuclear 
power plants safety and operability. At present situation, our own 
PWR nuclear fuel service technology should be established through 
understanding induced foreign technology transferred along with 
PWR Fuel Technology Transfer. As a basic research project to es- 
tablish the strategy and scope of work for the PWR Fuel Service 
Technology Development, technical informations of foreign tech- 
nology have been reviewed and strategy and scope of work of the 
fuel performance inspection and measuring technology and repair 
equipment design and manufacturing have been studied. In order to 
preserve safe and economical operation of power plants, mechani- 
cal integrity of the nuclear fuel should be insured. Therefore, estab- 
lishment of nuclear fuel service technology and equipment engi- 
neering is the most important supplementary technology. In order 
to delineate the strategy of nuclear fuel service technology devel- 
opment and clarity our technical position in this special field, relat- 
ed technologies of foreign nuclear fuel technology partners and that 
of in Korea have been analyzed and compared. Design characteris- 
tics of various fuel in operation has neen studied to provide the di- 
rection of conceptional design of poolside inspection and measure- 
ment equipments as well as damaged fuel repair equipments. Fuel 
failure mechanisms which have occured in several nuclear power 
plants have been studied to provide valuable information to im- 
prove fuel design, fabrication technology and plant operation con- 
dition. Status of reactor coolant activity analysis technique on oper- 
ating reactors was evaluated for the development of inpile fuel in- 
tegrity analysis technology. (Abstract Truncated) 


17456 (KAERI/RR—571/86) Development of high 
burnup nuclear fuel technology. Suk, Ho Chun; Kang, Young 
Hwan; Jung, Jin Gone; Hwang, Won; Park, Zoo Hwan; 
Ryu, Woo Seog; Kim, Bong Goo; Kim, Il Gone. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Apr 1987. 292p. (in Korean). NTIS 
(US Sales Only), PC A13/MF AOl1 - OSTI; INIS. Order 
Number DE88705864/JAW. 

The objectives of the project are mainly to develope both 
design and manufacturing technologies for 600 MWe-CANDU- 
PHWR-type high burnup nuclear fuel, and secondly to build up the 
foundation of PWR high burnup nuclear fuel technology on the 
basis of KAERI technology localized upon the standard 600 MWe- 
CANDU- PHWR nuclear fuel. So, as in the first stage, the goal of 
the program in the last one year was set up mainly to establish the 
concept of the nuclear fuel pellet design and manufacturing. The 
economic incentives for high burnup nuclear fuel technology devel- 
opment are improvement of fuel utilization, backend costs plant op- 
eration, etc. Forming the most important incentives of fuel cycle 
costs reduction and improvement of power operation, etc., the de- 
velopment of high burnup nuclear fuel technology and also the re- 
search on the incore fuel management and safety and technologies 
are necessary in this country. 
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17457 (KAERI/RR—638/87) Development of failed fuel 
detection system for PWR (IID. Hwang, Churl Kew; Kang, 
Hee Dong; Jeong, Seung Ho; Cho, Byung Sub; Yoon, 
Byeong Joo; Yoon, Jae Seong. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 220p. (In Korean). NTIS (US Sales 
Only), PC A1l0/MF AO1 - OSTI; INIS. Order Number 
DE88705892/JAW. 

Ultrasonic transducers satisfying the conditions for failed 
fuel rod detection for failed fuel rod detection have been designed 
and built. And performance tests for them have been carried out. 
Ultrasonic signal processing units, a manipulator guiding the ultra- 
sonic probe through the fuel assembly lanes and its control units 
have been constructed. The performance of the system has been 
verified experimentally to be succe: sful in failed fuel rod detection. 


17458 (KAERI/RR—697/87) Development of nuclear 
fuel safety inspection technology. Kim, Si Hwan; Seo, Keun 
Seok; Shin, Young Hwa; Kim, Kyu Tae; Kim, Hyung Kyu; 
Bang, Je Geon; Lee, Chang Woo; Ryu, Sung Hyun. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). May 1988. 208p. (In Korean). NTIS 
(US Sales Only), PC Al10/MF AOl1 - OSTI; INIS. Order 
Number DE88705916/JAW. 

In order to establish the technology of localized fuel inspec- 
tion before and/or after its burnup for verifying the integrity, the 
project of which the title is "The development of nuclear fuel safety 
inspection technology’ has been started from last year and lasts 
three years. During the first year, the followings have been under- 
gone: 1) Fuel service technology of KWU which is KAERI’s part- 
ner for designing the nuclear fuel has been analized. 2) Plan for in- 
specting the localized fuel has been established, which includes the 
measuring and inspecting items of fuel and abstract milestone of in- 
specting the localized fuel. 3) Pre-evaluation technique of defective 
fuel assemblies in core using computer code 'FIPREL’ has been 
studied. 


17459 (KAERI/RR—709/87) Applications of laser tech- 
nologies in nuclear fuel fabrications. Lee, Jong Min; Kim, 
Cheol Jung; Kim, Soo Sung; Chung, Jin Man; Kim, Kwang 
Suk; Kim, Min Seok; Kim, Jeong Mook; Baik, Sung Hoon; 
Lee, Sang Mock; Cho, Jai Wan. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Jun 1988. 337p. (In Korean). NTIS (US Sales 
Only), PC A15/MF AOl - OSTI; INIS. Order Number 
DE88705922/JAW. 

The objective of this project is to develop a laser welding 
system and laser welding technology for welding of PWR nuclear 
fuel grids and an instrument for measuring diameter of nuclear fuel 
pellets remotely and automatically. Laser welding of Zircaloy-4 
spacer grids has been studied and welding parameter have been op- 
timized in joint R and D program with KWU. A Nd:YAG laser 
welder (average out power : > 150 W) has been developed for 
laser welding, and will be used in otimization of welding character- 
istics of Zircaloy-4 grids. An instrument measuring diameter of nu- 
clear fuel pellet in less than 2 um accuracy was developed. Also, 
interface boards and software are designed for application in pellet 
fabrication line. 


2204 Control Systems 
REFER ALSO TO CITATION(S) 17496, 19129 


17460 (CNIC-I—002, pp 97-102) Advanced control room 
design for nuclear power plants. Scarola, K. (Combustion 
Engineering, Inc., Windsor, CT (USA)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The power industry has seen a continuous growth of size 
and complexity of nuclear power plants. Accompanying these 
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changes have been extensive regulatory requirements resulting in 
significant construction, operation and maintenance costs. In re- 
sponse to related concerns raised by industry members, Combustion 
Engineering developed the NUPLEX 80 Advanced Control Room. 
The goal of NUPLEX 80/sup TM/ is to: reduce design and con- 
struction costs; increase plant safety and availability through im- 
provements in the man-machine interface; and reduce maintenance 
costs. This paper provides an overview of the NUPLEX 80 Ad- 
vanced Control Room and explains how the stated goals are 
achieved. 


17461 (CNIC-I—002, pp 777-785) Nuclear safety: a 
paramount issue in comparative energy technologies. 
Kemeny, L.G. 1987. NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Before the end of the present censent, a significant propor- 
tion of the world’s needs for electrical energy will be supplied by 
nuclear power plant. The capital invested in these stations, as op- 
posed to their operating costs, will be considerable. For this reason 
and to ensure their optimal and safe operation, both as individual 
units and in a generaing network, computer based on-line monitor- 
ing, identification and control techniques will be associated with 
each nuclear plant. In this paper the time constants, transfer func- 
tions and impulse responses of nuclear plant cores and fuel channels 
are identified by correlation and spectral analysis techniques. Opti- 
mal filtering and zero crossing algorithms are proposed as a means 
of identifying the difference between normal and abnormal operat- 
ing conditions. The on-line digital computing system developed for 
this application is described and control algorithms are discussed. 
Experimental measurements carried out on nuclear power plant are 
correlated with theoretical models and numerical and analogue sim- 
ulations. 


17462 (CONF-890358—2) Use of neural networks to 
identify transient operating conditions in nuclear power 
plants. Uhrig, R.E.; Guo, Z. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400;FG07- 
88ER12824. 6p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006039/JAW. 

From Society of Photo-Instrumentation Engineers confer- 
ence on applications of artificial intelligence; Orlando, FL, USA 
(28 Mar 1989). 

A technique using neural networks as a means of diagnosing 
specific abnormal conditions or problems in nuclear power plants is 
investigated and found to be feasible. The technique is based on the 
fact that each physical state of the plant can be represented by a 
unique pattern of instrument readings, which can be related to the 
condition of the plant. Neural networks are used to relate this pat- 
tern to the fault or problem. 3 refs., 2 figs., 4 tabs. 


17463 (INIS-mf—11111) Diagnostic and monitoring sys- 
tems in nuclear power plants. Wehling, H.J.; Jax, P.; 
Streicher, V. (International Atomic Energy Agency, Vienna 
(Austria); Technische Hochschule, Zittau (German Demo- 
cratic Republic)). 1987. 56p. (In German). (IHZ-WIK—87- 
800/5/2/3). NTIS (US Sales Only), PC A04/MF AO! - 
OSTI; GPO Dep. Order Number DE88780172/JAW. 

Monitoring systems are important for the availability of nu- 
clear power plants. A survey is given about such systems designed 
and constructed by the Kraftwerk Union AG Erlangen (Federal 
Republic of Germany) in order to assure the mechanical integrity 
of reactor cooling systems. Three monitoring systems based on mi- 
croprocessors are presented: KUES (acoustic detection of loose 
parts), SUES (vibration), and FAMOS (fatigue). 
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17464 (KAERI/RR—601/87) Development of compact 
nuclear simulator. Ham, Chang Shik; Kwon, Kee Choon; 
Lyu, Sung Pil; Kim, Young Gil; Lee, Dong Young; Kim, 
Jung Taek; Jung, Chul Hwan; Hwang, In Gu; Kim, Jung 
Soo; Park, Won Man. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1987. 98p. (In Korean). NTIS (US Sales Only), PC A05/ 
MF AO! - OSTI; INIS. Order Number DE88705869/JAW. 

Everyone knows that the TMI accident resulted from the 
defect of the man-machine interface of main control room design 
and of the quality of the operators. So it is very important and 
urgent subject to improve the quality of the operators by training 
them to understand the dynamic transient phenomena in plant 
system. Therefore it is necessary to develop CNS which is very ef- 
ficient to train operators, operation and maintenance supervisors, 
maintenance personnel and inspectors of regulation committee to 
understand the dynamic transient phenomena. 


17465 (KAERI/RR—628/87) Development for the con- 
trol device of control rods in the KMRR using a personal 
computer. Park, Suk Jun; Han, Sang Joon; Chung, Chong 
Eun; Hong, Suk Boong; Song, Kee Sang; Hong, Hyeong 
Bog; Kim, Jung Bog; Kang, Byung Oui. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Seoul (Republic 
of Korea)). Dec 1987. 105p. (In Korean). NTIS (US Sales 
Only), PC A06/MF AO1 - OSTI; INIS. Order Number 
DE88705886/JAW. 

This report presents that an experimental facility for the con- 
trol of rods in the KMRR(Korea Multipurpose Research Reactor) 
is designed and fabricated using four stepping motors and an IBM- 
PC/XT personal computer. The main structures f the facility are 
pulse generator, motor driver, rod position and present power indi- 
cator, and trip status display and alarm actuator. The rod driving 
mechanism is composed of four stepping motors, gear boxes, cable 
sheaves and encoders. Hybrid two phase stepping motors of 1.8 
degree step angle are used, and 1-2 phase excitation mode is used. 
Pulse generator is designed using an INTEL 8085A microproces- 
sor. Two types of shaft encoders are used to control the rod’s 
movement and to detect any error. The encoders used for input 
side (stepping motor shaft) are 200 pulses per revolution and the 
other ones for output side(sheave shaft) are 1000 pulses per revolu- 
tion. The control program is written in Turbo-Basic language, and 
the control rods can be controlled automatically and manually. 


17466 (KAERI/RR—629/87) Development of NPP oper- . 


ational safety training courses. Lee, Chang Kun; Lee, Duk 
Sun; Lee, Byung Sun; Lee, Won Koo; Juhn, Heng Run; 
Moon, Byung Soo; Cho, Min Sik; Lee, Han Young; Moon, 
Hak Won; Seo, Yeon Ho. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Seoul (Republic of Korea)). 
Dec 1987. 110p. (In Korean). NTIS (US Sales Oniy), PC 
A06/MF AO1 - OSTI; INIS. Order Number DE88705887/ 
JAW. 

The objective of the project is to develop a training course 
text for the betterment of reactor operation and assurance of its 
safety in general by providing training materials of the advanced 
compact nuclear simulator which will become operation in Septem- 
ber 1988. Main scope and contents of the project are us follows: - 
compilation of basic data related to simulator operation and mainte- 
nance as well as the comparative analysis with respect to simulator 
materials in foreign countries - method of training by simulator - 
review the training status by simulator in foreign countries - devel- 
opment of training course in the field of reactor safety it is expect- 
ed that the results will be reflected to the actual training and re- 
training of the reactor operating crew so as to improve and update 
their capabilities in training fashion. 
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17467 (NUREG/CR—5324) Detecting component failure 
potential using proportional hazard model. Gaver, D.P.; Sa- 
manta, P.K. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office for Analysis and Evaluation of Oper- 
ational Data; Brookhaven National Lab., Upton, NY 
(USA)). Feb 1989. Contract AC02-76CH00016. 35p. (BNL- 
NUREG—52188). NTIS, PC A03/MF AO1 - GPO - OSTI. 
Order Number T189007126/JAW. 

The proportional hazard model provides a framework for in- 
corporating measurable parameters (covariates) into the description 
of failure rates. In this report a methodology is presented for calcu- 
lating the failure probability based on the parameters measured at a 
routine surveillance test of the component. These parameters are 
expected to vary in an identifiable way before a failure indicating 
an impending failure, and are termed symptomatic emitters. A deci- 
sion framework for a repair/replacement policy based on such in- 
formation is presented. The use of symptomatic emitter information 
in determining a component failure potential has great utility, par- 
ticularly in highly reliable systems like those in nuclear power 
plants. Further work on application of this methodology is recom- 
mended. If actual data are not readily available, simulated data can 


be developed using the simulation approach presented in this 
report. 4 refs. 


17468 (NUREG/CR—5325) A _ multivariate statistical 
study on a diversified data gathering system for nuclear 
power plants. Samanta, P.K.; Teichmann, T.; Levine, M.M.; 
Kato, W.Y. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office for Analysis and Evaluation of Oper- 
ational Data; Brookhaven National Lab., Upton, NY 
(USA)). Feb 1989. Contract AC02-76CH00016. 114p. NTIS, 
PC A06/MF AOl - GPO - OSTI. Order Number 
T189007196/JAW. 

In this report, multivariate statistical methods are presented 
and applied to demonstrate their use in analyzing nuclear power 
plant operational data. For analyses of nuclear power plant events, 
approaches are presented for detecting malfunctions and degrada- 
tions within the course of the event. At the system level, approach- 
es are investigated as a means of diagnosis of system level perform- 
ance. This involves the detection of deviations from normal per- 
formance of the system. The input data analyzed are the measurable 
physical parameters, such as steam generator level, pressurizer 
water level, auxiliary feedwater flow, etc. The study provides the 
methodology and illustrative examples based on data gathered from 
simulation of nuclear power plant transients and computer simula- 
tion of a plant system performance (due to lack of easily accessible 
operational data). Such an approach, once fully developed, can be 
used to explore statistically the detection of failure trends and pat- 
terns and prevention of conditions with serious safety implications. 
33 refs., 18 figs., 9 tabs. 
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REFER ALSO TO CITATION(S) 17072, 17904, 17905, 18234, 18235, 18236, 
18237, 18238, 18249, 18250, 18251, 18252, 18253, 18263, 18305, 18306, 18312, 
18919, 18920, 18921 


17469 (CNIC-I—002, pp 300-305) Environmental aspects 
of nuclear power. Ward, D.P. (Sargent and Lundy, Chicago, 
IL (USA)). 1987. NTIS (US Sales Only), PC A99/MF A011. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Nuclear power provides the world with an important option 
for generating electricity. To successfully and safely utilize this 
power, engineering and environmental factors should be carefully 
considered throughout a nuclear power plant project, especially 
during the planning stages. This paper discusses the major environ- 
mental aspects of a nuclear power plant project from site selection 
to retirement. During the site selection process, both engineering 
and environmental resources must be identified and evaluated. En- 
vironmental resources include areas that support agricultural or 
aquatic commercial activities, habitats for commercial or endan- 
gered species, population centers, transportation systems, and recre- 
ational areas. Also, during the site selection process, the potential 
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impacts of both construction and operating activities must be con- 
sidered. In addition to the area actually disturbed by construction, 
construction activities also affect local services, such as transporta- 
tion systems, housing, school systems, and other social services. 
Since nuclear power plants use a ‘clean fuel,’ generally the most 
significant operating activity having a potential environmental 
impact is the discharge of cooling water. The potential effect of 
this discharge on commercial activities and sensitive habitats should 
be thoroughly evaluated. Lastly, the method of decommissioning 
can affect long-range land use planning and should therefore be 
considered during the planning process. With appropriate planning, 
nuclear power plants can be constructed and operated with mini- 
mum environmental impact. 


17470 (CNIC-I—002, pp 306-312) Evaluation of site 
characteristics for Guangdong nuclear power plant. Zhou 
Ruming; Wu Dizhong; Yan Zhongmin. (Nuclear Power Re- 
search Inst., Suzhou, JS (China)). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper gives an account of the features of the site of 
Guangdong Nuclear Power Plant (GNPP) in general and in par- 
ticular evaluates the outstanding site characteristics related to nu- 
clear safety and public health. It is composed of two parts: the first 
part describes the seismo-geologic conditions of the site and the 
other treats the atmospheric dispersion conditions. It also contains 
the discussion why the possibility of inhabitancy within 5 km from 
the exclusion ares boundary would not be affected. 


17471 (INIS-mf—11352, pp 8-15) Radionuclide composi- 
tion of liquid radioactive wastes from A-1 and V-1 nuclear 
power plants. Slavik, O.; Obdrzalek, M.; Janecka, S.; Lis- 
kova, J.; Horvath, F.; Mrva, J. (Vyskumny Ustav Jadro- 
vych Elektrarni, Jaslovske Bohunice (Czechoslovakia); Ato- 
mova Elektraren Bohunice, Jaslovske Bohunice (Czechoslo- 
vakia)). 25 Sep 1987. (In Slovak). NTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88705528/JAW. 
(CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

Surplus low-level radioactive waste waters produced by the 
nuclear power plants in Jaslovske Bohunice are discharged in an 
organized manner from control tanks into the Dudvah rivulet. 
Mean specific activity is given of the main radionuclides prior to 
discharge of liquid radioactive wastes from the A-1 and V-1 nucle- 
ar power plants in the years 1982 to 1984. According to the type of 
discharge, /sup 90/Sr, /sup 137/Cs, /sup 134/Cs or /sup 60/Co 
made up the main component of the total activity of fission and 
corrosion products. (B.S.). 1 fig., 2 tabs., 2 refs. 


17472 (INIS-mf—11352) Radionuclides and ionizing radi- 
ation in water management. Conference proceedings. (Ceskos- 
lovenska Vedeckotechnicka Spolecnost, Usti nad Labem. 
Dum Techniky). 25 Sep 1987. 201p. (In Czech, Slovak). 
(CONF-8509461—). NTIS (US Sales Only), PC A10/MF 
AO1. Order Number DE88705528/JAW. 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The proceedings contain 31 papers dealing with the impact 
of nuclear power plants on the hydrosphere (radionuclide composi- 
tion of waste waters and their assessment, the effect of liquid radio- 
active wastes on surface water organisms, the occurrence of radion- 
uclides in bottom sediments, the cost-effectiveness of risk reduction 
of liquid radioactive wastes, etc.); the methods of concentrating and 
separating radionuclides from high-volume liquid samples; the 
methods of radionuclide contamination measurement (semiconduc- 
tor spectrometry, the use of silicon detectors, the measurement of 
gross alpha and beta activities, etc.); and radionuclide migration in 
ground waters. (E.S.). 25 figs., 30 tabs., 86 refs. 
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17473 (INIS-mf—11352, pp 16-23) Liquid wastes from 
the Bohunice nuclear power plant and their impact on the ra- 
dioactivity of waste waters in the Manivier canal. Csupka, S.; 
Cechvala, L. (Krajska Hygienicka Stanica, Bratislava 
(Czechoslovakia)). 25 Sep 1987. (In Slovak). NTIS (US 
Sales Only), PC A1l0/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The monitoring of waste waters discharged from the A-1 
and V-1 nuclear power plants in Jaslovske Bohunice into the Mani- 
vier waste water canal was carried out once a month. Measure- 
ments were made of gross beta activity and the contents of this in 
the channels from the individual nuclear power plants and after 
mixing in the Manivier canal. A survey is presented of monthly 
amounts of liquid discharges and of measured and calculated levels 
of radioactivity in the years 1979 to 1984. (B.S.). 2 figs., 6 refs. 


17474 (INIS-mf—11352, pp 24-30) Jaslovske Bohunice 
nuclear power plants and surrounding ground waters. Mayer, 
J.; Kortus, J.; Kopuncova, T. (Vyskumny Ustav Vodneho 
Hospodarstva, Bratislava (Czechoslovakia)). 25 Sep 1987. 
(In Slovak). NTIS (US Sales Only), PC A10/MF AOI. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

To assess the impact of nuclear power plants in Jaslovske 
Bohunice on ground waters, the content was studied of radionu- 
clides in the surface waters and drinking water resources in the vi- 
cinity of the plants. From the hydrogeological point of view, the 
main aquifer in the area of the nuclear power plants is a continuous 
stretch of gravel sands and sands. The most important indicator of 
the radioactive contamination of ground and surface waters is triti- 
um which shows the highest rate of penetration through the 
aquifers. Specific activities measured in drinking water resources in 
the area surrounding Jaslovske Bohunice in the years 1979 to 1982 
are much below the maximum permissible levels. (B.S.). 


17475 (INIS-mf—11352, pp 31-37) Occurrence of radion- 
uclides in Dudvah bottom sediments. Slavik, O.; Janecka, S.; 
Hanslik, E.; Mansfeld, A. (Vyskumny Ustav Jadrovych 
Elektrarni, Jaslovske Bohunice (Czechoslovakia); Vyz- 
kumny Ustav Vodohospodarsky, Prague (Czechoslovakia)). 
25 Sep 1987. (In Slovak). NTIS (US Sales Only), PC A10/ 
MF AOl. Order Number DE88705528/JAW. (CONF- 
8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

As part of a study of the occurrence of radicnuclides in the 
area surrounding the A-1 and V-1 nuclear power plants in Jas- 
lovske Bohunice, the impact was investigated of liquid radioactive 
wastes on the quality of the ambient hydrosphere. The dependence 
is discussed of detected specific activities of /sup 137/Cs in bottom 
sediments of the Dudvah rivalet, on the distance from the waste 
water discharge and on the grain size of the individual fractions of 
the sediments. /sup 137/Cs deposits were studied in bottom sedi- 
ments of the rivulet in the stretch Zlkovce - Bucany in a length of 
6 km. It was found that the sedimentation of suspended substances 
contaminated in the area of the nuclear power plant plays the most 
important role in sediment formation. (B.S.). 2 tabs., 3 refs. 


17476 (INIS-mf—11352, pp 45-52) Water management 
problems of the area surrounding the Dukovany nuclear 
power plant. Stanek, Z. (Vyzkumny Ustav Vodohospo- 
darsky, Brno (Czechoslovakia)). 25 Sep 1987. (In Czech). 
NTIS (US Sales Only), PC A10/MF AO1. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep i985). 

The complex of hydrological problems is discussed related 
to the operation of the Dukovany nuclear power plant. The study 
of the ambient ecosystem includes checks of radioactive waste 
waters discharged into the Jihlava river, including water quality 
surveillance in the connecting river valley reservoirs and monitor- 
ing of the activity levels of precipitation (rainfall and snowfall). 
Major attention had hitherto been paid to assessing /sup 137/Cs, / 
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sup 90/Sr, /sup 60/Co and tritium. Briefly presented are the 
projects which are to be implemented by the year 1990. (B.S.). 


17477 (INIS-mf—11352, pp 76-80) Comparison of alter- 
natives of tritium-containing water effluents from the Temelin 
nuclear power plant with respect to the immediate effect on 
the hydrosphere. Petr, J.; Tvrznik, M. (Energoprojekt, 
Prague (Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The project of the nuclear power plant assumes the use of a 
system of surplus tritium waste water disposal which differs from 
that used in WWER-440 units. Waste waters will be accumulated in 
control tanks and from there fed into socalled spray cooling tanks 
where they will be uniformly diluted. Part of the tritium will be 
evaporated into the atmosphere and part will be discharged into the 
Vitava river. The project is compared with an alternative under 
which water containing tritium is not fed into spray cooling tanks 
but is discharged into retention reservoirs from where it will be dis- 
charged into the river Vitava under suitable hydrological condi- 
tions. In the latter variant, the amount of tritium discharged into 
the river is 6 times higher than in the project variant. (B.S.). 1 fig. 


17478 (INIS-mf—11352, pp 81-85) Cost benefit assess- 
ment of reducing risks of liquid radioactive wastes from nu- 
clear fuel cycle installations. Horacek, P.; Kadlec, J. (Vyz- 
kumny Ustav Palivoenergetickeho Komplexu, Prague 
(Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The cost benefit method is applied to the reduction of risks 
from /sup 226/Ra in mine waters and tritium in nuclear power 
plant discharges. It was proved that project designs agree with the 
ALARA principle. Graphs show the dependence of reduced risks 
on expended investments. (B.S.). 2 figs., 3 refs. 


17479 (INIS-mf—11352, pp 1-7) Scientific and technical 
council for the environment of CSKAE (the Czechoslovak 
AEC). CSKAE activities in preparing the plan of research in 
the impact on the hydrosphere of peaceful uses of nuclear 
energy. Benes, P.; Cibulkova, J. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czechoslovakia); Ceskoslovenska Komise 
pro Atomovou Energii, Prague). 25 Sep 1987. (In Czech). 
NTIS (US Sales Only), PC Al10/MF A0O1. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 “. 1985). 

A brief outline is given of the activities of the Czechoslovak 


Atomic Energy Commission and its advisory body, the Scientific 
and Technical Council for the Environment, and their procedure in 
preparations of research projects for the 8th five year plan, relating 
to the environmental impact of the peaceful uses of nuclear energy. 
Basic data are given on research tasks concerning the impact of nu- 
clear energy on the hydrosphere; the tasks are the responsibility of 
the Czechoslovak Atomic Energy Commission. (B.S.). 3 refs. 


17480 (WHC-SA—0332) Fast Flux Test Facility interim 
examination and maintenance cell contaminated sodium recov- 
ery system: Remote handling design consideration. Carteret, 
B.A. (Westinghouse Hanford Co., Richland, WA (USA)). 
Nov 1988. Contract AC06-87RL10930. 8p. (CONF- 
890304—29). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89004900/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

The Westinghouse Hanford Company is installing a remotely 
operated Contaminated Sodium Recovery System (CSRS) at the 
Fast Flux Test Facility (FFTF) located in Richland, Washington. 
The CSRS will recover activated sodium that accumulates in fuel 
transfer machines during core component transfer operations. Drip 
pots from the FFTF fuel handling machines will be delivered to 
the shielded, argon-inerted Interim Examination and Maintenance 
(IEM) Cell, a hot cell located in the FFTF containment structure. 
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Installation of the CSRS replaces a previously manual operation 
that required disposal of radioactive sodium with a completely 
remote operation that will return sodium to service in the plant. 
The CSRS will minimize the accumulation of hazardous waste and 
reduce personnel exposure to radioactive materials. Equipment for 
the CSRS is currently being fabricated and tested before installation 
in the IEM Cell. 6 figs. 
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REFER ALSO TO CITATION(S) 17465, 17492, 17531, 17537, 17750, 17865, 
17990, 18015, 18024 


17481 (CNIC-I—002, pp 173-179) SLOWPOKE- its ap- 
plication to district heating. Lynch, G.F. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Over 25% of the primary energy consumption in most of the 
countries of the northern Pacific Basin is used to heat buildings. 
This represents an important opportunity for nuclear energy to sig- 
nificantly reduce the dependence on fossil fuels in an end-use appli- 
cation that is readily amenable to substitution. In a major departure 
from traditional nuclear power technology, Atomic Energy of 
Canada Limited has developed the SLOWPOKE Energy System-a 
10 MWt nuclear heat source specially designed to satisfy the needs 
of local heating systems used by buildings and institutions. A proto- 
type reactor has been constructed to verify in a very demonstrative 
way that the technical, economic and safety criteria for nuclear dis- 
trict heating systems can in fact be met. 


17482 (CNIC-I—002, pp 187-195) Current status of re- 
search and development for nuclear heating reactor in China. 
Wang Dazhong; Ma Changwen; Dong Duo. (Qinghua 
Univ., Beijing, BJ (China). Inst. of Nuclear Energy Tech- 
nology). 1987. NTIS (US Sales Only), PC A99/MF A011. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

At present the coal is the main source for district heating in 
China. It results in serious problems for transportation and pollu- 
tion. Nuclear district heating reactor can substitute the coal and 
supply the clear and ecenomic heat energy for the cities. A feasibil- 
ity studies for a district heating reactor with the power of 450 
MWi(t) in Harbin were carried out. With cooperation of heating 
boilers heat demand of 1.2 million pupulation can be satisfied. 600 x 
10/sup 3/ tons coal per year can be saved. The temperature of the 
heat grid is 130/70 deg C. The main parameters of the 450 MW(t) 
and 5 MW(t) heating reactors are given. The technical design, 
safety aspects, economic analysis and the stability of test loop are 
also discussed. (Liu). 


17483 (CNIC-I—002, pp 248-252) Application of a triga 
research reactor as the neutron source for a production neu- 
tron radiography facility. Chesworth, R.H. (GA Technol- 
ogies, Inc., San Diego, CA (USA)). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

GA Technologies Inc. (GA) has developed a Stationary 
Neutron Radiography System (SNRS) using a 250-1000 KW 
TRIGA reactor as the neutron source. The partially below ground 
reactor wil! be equipped with four vertical beam tubes originating 
in the reactor graphite reflector and installed tangential to the core 
to provide a strong current of thermal neutrons with minimum 
gamma-ray contamination. The vertical beam tubes interface with 
rugged component positioning systems designed to handle intact F- 
111 aircraft wings, partial A-10 aircraft wings, pyrotechnics, and 
other honeycomb aircraft structures. The SNRS will be equipped 
with real-time, near-real-time, and film-radiographic imaging sys- 
tems to provide a broad spectrum of capability for detection or cor- 
rosion of entrained moisture in large aircraft panels. 
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17484 (CNIC-I—002, pp 253-259) Safe private nuclear 
tool-the miniature neutron source reactor. Zhou Yongmao. 
(Academia Sinica, Beijing (China). Inst. of Atomic Energy). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The prototype miniature neutron source reactor (MNSR) de- 
signed by China Institute of Atomic Energy has been operated suc- 
cessfully for more than 3 years and the practical experience en- 
riches the original design idea. The commercial MNSR is under 
study design and develop in following aspects: 1. Prolonging the 
control rod cycle duration and core burn-up life; 2. Increasing the 
neutron flux per unit power. Obviously, the MNSR will show more 
advantages in extending application area and in providing the core 
using low envichment fuel. (Liu). 


17485 (CNIC-I—002, pp 505-510) Fuel elements of re- 
search reactors in China. Zhou Yongmao; Chen Dianshan; 
Qu Guofang; Tan Jiagiu. (Academia Sinica, Beijing, BJ 
(China). Inst. of Atomic Energy; Baotou Nuclear Materials 
Factory, SC (China); Yibin Nuclear Fuel Plant, SC 
(China)). 1987. NTIS (US Sales Only), PC A99/MF AOl1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper describes the current status of design, fabrication 
of fuel elements for research reactors in China, emphasis is placed 
on the technology of fuel elements for the High Flux Engineering 
Test Reactor (HFETR). 


17486 (CNIC-I—002, pp 772-776) Feature of high flux 
engineering test reactor and its role in nuclear power develop- 
ment. Lu Guangquan. (Southwest Inst. of Nuclear Reactor 
Engineering, SC (China)). 1987. NTIS (US Sales Only), PC 
A99/MF A01. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The High Flux Engineering Test Reactor (HFETR) de- 
signed and built by Chinese own efforts reached to its initial criti- 
cality on Dec. 27, 1979, and then achieved high power operation 
on Dec. 16, 1980. Until Nov. 11. 1986, the reactor had been operat- 
ed for thirteen cycles. The paper presents briefly main feature of 
HFETR and its utilization during past years. The paper also deals 
with its role in nuclear power development. Finally, author gives 
his opinion on comprehensive utilization of HFETR. 


17487 (CONF-890173—1) Thermal-hydraulic simulation 
of natural convection decay heat removal in the High Flux 
Isotope Reactor (HFIR) using RELAP5 and TEMPEST: 
Part 2, Interpretation and validation of results. Ruggles, 
A.E.; Morris, D.G. (Oak Ridge National Lab., TN (USA)). 
1989. Contract AC05-840R21400. 8p. NTIS, PC A02/MF 
ie OSTI; 1; GPO Dep. Order Number DE89006415/ 

From RELAPS users seminar; College Station, TX, USA 
(31 Jan 1989). 

The RELAPS/MOD2 code was used to predict the thermal- 
hydraulic behavior of the HFIR core during decay heat removal 
through boiling natural circulation. The low system pressure and 
low mass flux values associated with boiling natural circulation are 
far from conditions for which RELAPS is well exercised. There- 
fore, some simpie hand calculations are used herein to establish the 
physics of the results. The interpretation and validation effort is di- 
vided between the time average flow conditions and the time vary- 
ing flow conditions. The time average flow conditions are evaluat- 
ed using a lumped parameter model and heat balance. The Martin- 
elli-Nelson correlations are used to model the two-phase pressure 
drop and void fraction vs flow quality relationship within the core 
region. Systems of parallel channels are susceptible to both density 
wave oscillations and pressure drop oscillations. Periodic variations 
in the mass flux and exit flow quality of individual core channels 
are predicted by RELAPS. These oscillations are consistent with 
those observed experimentally and are of the density wave type. 
The impact of the time varying flow properties on local wall super- 
heat is bounded herein. The conditions necessary for Ledinegg flow 






ERA-14/9 / 2480 


excursions are identified. These conditions do not fall within the en- 
velope of decay heat levels relevant to HFIR in boiling natural cir- 
culation. 14 refs., 5 figs., 1 tab. 


17488 (KAERI/RR—614/87) R and D on research reac- 
tor district heating and air-conditioning system. Chung, Hong 
Suck; Park, Seung Woo; Kim, Kwang Rog; Ahn, Do Hee; 
Sung, Ki Woong; Yang, Young Suk; Kim, Young Sung; 
Choi, Chang Oong; Lee, Chung Young. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Dec 1987. 179p. (In Korean). NTIS (US Sales 
Only), PC AO9/MF A0Ol1 - OSTI; INIS. Order Number 
DE88705876/JAW. 

The optimal design study was carried out on district heating 
and air-conditioning system which employs an absorption heat 
pump to upgrade secondary coolant heat. Furthmore, this report 
treats on the process inherently safe reactor and a design model has 
been analysed in case of severe accidents. 


17489 (KAERI/RR—693/87) Development and localiza- 
tion of nuclear fuel technology for KMRR. Kim, Seong Yun; 
Lee, Ji Bok; Suk, Ho Chun; Kuk, Il] Hyun; Hwang, Woan; 
Kim, Bong Goo; Park, Joo Hwan; Kim, Young Jin; Kang, 
Thae Khapp; Lee, Jae Choon and others. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). May 1988. 369p. (In Korean). NTIS (US Sales 
Only), PC A1l6/MF AO1 - OSTI; INIS. Order Number 
DE88705915/JAW. 

This project was implemented aiming at localizing the fabri- 
cation of the KMRR fuel by October 1993. The contents of this 
project were divided into three parts: fuel design, fuel fabrication 
and process criticality analysis. In the fuel design, the radial power 
distribution in the fuel core was modeled and formulated taking ac- 
count of the neutron flux depression in the radial direction. It was 
also performed to model and formulate the thermal characteristics 
such as the thermal conductivity and specific heat of the fuel core, 
U3Si-Al, the swelling and the film coefficient of heat transfer be- 
tween the aluminum clad and light water coolant. The two dimen- 
sional heat transfer in the finned fuel element was equated based on 
the general equation governing the heat transfer in materials in 
order to develope a computer code, TEMP2D. TEMP2D solves 
finite differenced equations to calculate a two dimensional fuel tem- 
perature distribution under the steady and transient states. In the 
fuel fabrication, the technologies of fabricating uranium silicide fuel 
meat were tried by using depleted uranium as a raw material. These 
were extended to find the problems in technologies and to establish 
the ways of approach. The end product, so called fuel meat, was a 
metallic powder compound, U3Six(l1=x=2), dispersed in Al 
matrix. The fuel meat was fabricated by the horizontal extrusion 
technique, and powder extrusion technique. Fabrication technol- 
ogies comprise five different continuous processes: melting and 
casting of metailic uranium with silicon and aluminum, heat treat- 
ment, chipping and crushing, pulverizing, and extrusion. In the 
process criticality analysis, AMPX-KENO benchmark calculation 
was performed and calculational error of AMPX-KENO system 
was established. 


17490 (ORNL/TM—11020) Bulk shielding facility: 
Quarterly report, July, August, and September 1988. Laugh- 
lin, D.L.; Muggridge, F.E. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 20p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007880/JAW. 

The Bulk Shielding Reactor (BSR) remained shut down 
during July, August, and September. Water-quality control in both 
the reactor primary and secondary cooling systems was satisfac- 
tory. The Pool Critical Assembly (PCA) is shut down for shim- 
safety rod magnets and associated electronic components upgrad- 
ing. The basic operating data are included in the report. The Low- 
Temperature Neutron Irradiation Facility (LTNIF) functional test- 
ing and facility upgrading continues. An analysis of the scheduled 
and unscheduled shutdowns is also presented. Maintenance and 
changes to the instrumentation components in the complex and of 
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the process systems and mechanical systems are listed in the report. 
1 fig., 12 tabs. 


17491 (ORNL/TM—11034) Oak Ridge Research Reac- 
tor shutdown maintenance and surveillance: Quarterly report, 
July, August, and September 1988. Coleman, G.H.; Laugh- 
lin, D.L. (Oak Ridge National Lab., TN (USA)). Jan 1989. 
Contract AC05-840OR21400. 20p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89007875/JAW. 

The Oak Ridge Research Reactor was not operated during 
July, August, and September of 1988, but maintenance activities, 
both mechanical and instrument, were essentially routine in nature. 
Reactor downtime (power level <N/sub L/) totaled 2208 hours. 
The performance of the instrumentation reactor controls, and proc- 
ess system for the facility are satisfactory. Experiment facility usage 
and results of efficiency tests of the various gaseous-waste filters 
are included in the report. 9 tabs. 
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REFER ALSO TO CITATION(S) 17102, 17167, 17295, 17487, 17949, 18249, 
18250, 18251, 18252, 18253, 18305 


17492 (CONF-890173—2) Thermal-hydraulic simulation 
of natural convection decay heat removal in the High Flux 
Isotope Reactor using RELAP5 and TEMPEST: Part 1, 
Models and simulation results. Morris, D.G.; Wendel, M.W.; 
Chen, N.C.J.; Ruggles, A.E.; Cook, D.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1989. Contract AC05-840OR21400. 
8p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89006635/JAW. 

From RELAPS users seminar; College Station, TX, USA 
(31 Jan 1989). 

A study was conducted to examine decay heat removal re- 
quirements in the High Flux Isotope Reactor (HFIR) following 
shutdown from 85 MW. The objective of the study was to deter- 
mine when forced flow through the core could be terminated with- 
out causing the fuel to melt. This question is particularly relevant 
when a station blackout caused by an external event is considered. 
Analysis of natural circulation in the core, vessel upper plenum, 
and reactor pool indicates that 12 h of forced flow will permit a 
safe shutdown with some margin. However, uncertainties in the 
analysis preclude conclusive proof that 12 h is sufficient. As a result 
of the study, two seismically qualified diesel generators were in- 
stalled in HFIR. 9 refs., 4 figs. 


17493 (DOE/DP—0052) NPR [New Production Reac- 
tor] capacity cost evaluation. (Oak Ridge National Lab., TN 
(USA)). Jul 1988. Contract AC05-840R21400. 282p. NTIS, 
PC Al3 - OSTI. Order Number DE89007325/JAW. 

The ORNL Cost Evaluation Technical Support Group 
(CETSG) has been assigned by DOE-HQ Defense Programs (DP) 
the task defining, obtaining, and evaluating the capital and life- 
cycle costs for each of the technology/proponent/site/revenue pos- 
sibilities envisioned for the New Production Reactor (NPR). The 
first part of this exercise is largely one of accounting, since all NPR 
proponents use different accounting methodologies in preparing 
their costs. In order to address this problem of comparing “apples 
and oranges,” the proponent-provided costs must be partitioned 
into a framework suitable for all proponents and concepts. If this is 
done, major cost categories can then be compared between con- 
cepts and major cost differences identified. Since the technologies 
proposed for the NPR and its needed fuel and target support facili- 
ties vary considerably in level of technical and operational maturi- 
ty, considerable care must be taken to evaluate the proponent-de- 
rived costs in an equitable manner. The use of cost-risk analysis 
along with derivation of single point or deterministic estimates 
allows one to take into account these very real differences in tech- 
nical and operational maturity. Chapter 2 summarizes the results of 
this study in tabular and bar graph form. The remaining chapters 
discuss each generic reactor type as follows: Chapter 3, LWR con- 
cepts (SWR and WNP-1); Chapter 4, HWR concepts; Chapter 5, 
HTGR concept; and Chapter 6, LMR concept. Each of these chap- 
ters could be a stand-alone report. 39 refs., 36 figs., 115 tabs. 
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17494 (IAEA-TC—427.12, pp 112-115) Information of 
research activities on thermal reactor safety in Spain 1987. 
Montes, M. (Centro de Investigaciones Energeticas, Me- 
dioambientales y Tecnologicas, Madrid (Spain)). 1987. 
NTIS (US Sales Only), PC Al2/MF AOl1. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The nuclear power program in Spain with eight power sta- 
tions in operation and two more under construction as well as the 
different types (One graphite-gas, graphite-gas, two BWR, five 
PWR Westinghouse type and one PWR German type) demand 
very large regulatory provisions and licensing procedures. Since 
1984 the Nuclear Safety Council (CSN) and the Industry and 
Energy Department promoted a more extensive research activity in 
the field of reactor safety. Since then, Spain has carried on research 
within the scope of a program that has continuously been updated. 
To insure the success of this research program the Spanish organi- 
zations decided to cooperate by using the most efficient means. In 
this group several organizations have participated besides the Nu- 
clear Safety Council (CSN), the National Laboratory dependent of 
the Industry and Energy Department, the Energy, Environmental 
and Technological Research Centre, the Electric Companies co- 
ordinated by UNESA, the University and other nuclear companies. 
The program was established by several projects. Some of them in 
multinational cooperation within the scope of the OECD and 
EPRI, others promoted by the Spanish authorities to develop our 
safety technology. In these projects the organizations contribute 
with all their means to optimize financial support. This program is 
increasing continuously and it is being directed towards the interna- 
tional aims in the present and in the future of the nuclear energy 
technology. 


2208 Propulsion Reactors 
REFER ALSO TO CITATION(S) 17419 
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REFER ALSO TO CITATION(S) 17158, 17404, 17461, 17466, 17492 


17495 (BMU—1988-188) Investigation of incident scenar- 
ios for BWR-type plant, taking into consideration the effects 
of the plant emergency protection systems. The Kruemmel re- 
actor station (KKK) as an example. Erven, U.; Nolte, W.; 
Linden, J. v.; Weidlich, H. (Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germa- 
ny, F.R.); Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Koeln (Germany, F.R.)). 1988. 44p. (In German). 
(GRS-A—1420). GRM Werbeberatung - Werbemittlung - 
PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

The hypothetical scenarios discussed are the following: (1) 
Failure of the main heat sink with simultaneous breakdown of after- 
heat removal from the condensation chamber. (2) Failure of the 
entire, not battery-supported a.c. supply system (station blackout). 
(3) Loss of coolant in the containment, with failure of the sump 
pumping system. The study in addition to the initial failure assumes 
failure of further systems (condensation chamber cooling, non-bat- 
tery-supported standby power supply, containment sump pumping 
system). in all three cases, further emergency provisions are possi- 
ble in order to prevent dry-out of the reactor core, or undue pres- 
sure buildup in the containment. These provisions are easily feasi- 
ble, as analyses have shown that there is sufficient time for carrying 
out the planned emergency protection measures or the plant protec- 
tion measures, namely: 27 hours in case of ‘failure of main heat 
sink’, at least 5 hours in case of ‘station blackout’, and at least 4 
days in case of ‘loss of coolant in the containment’. The frequencies 
of occurrence of inadmissible plant conditions are low that there is 
consensus on the national and international level that such cases are 
not relevant for risk assessment, and therefore cannot be taken into 
consideration for technical protection measures development. 
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17496 (CNIC-I—002, pp 291-298) Human reliability: an 
evaluation of its understanding and prediction. Joksimovich, 
V. (NUS Corporation, San Diego, CA (USA)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper presents a viewpoint on the state-of-the-art in 
human reliability. The bases for this viewpoint are, by and large, 
research projects conducted by the NUS for the Electric Power 
Research Institute (EPRI) primarily with the objective of further 
enhancing the credibility of PRA methodology. The presentation is 
divided into the following key sections: Background and Overview, 
Methodology and Data Base with emphasis on the simulator data 
base. 


17497 (CNIC-I—002, pp 270-276) Nuclear reactor safety 
program in U.S. Department of Energy and future perspec- 
tives. Song, Y.T. (Office of Environment, Safety and Health 
U.S. Department of Energy, Washington, D.C.). 1987. 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The U.S. Department of Energy (DOE) establishes policy, 
issues orders, and assures compliance with requirements. The con- 
tractors who design, construct, modify, operate, maintain and de- 
commission DOE reactors, set forth the assessment of the safety of 
cognizant reactors and impliment DOE orders. Teams of experts in 
the Depatment, through scheduled and unscheduled review pro- 
grams, reassess the safety of reactors in every phases of their lives. 
As new technology develops, the safety programs are reevaluated 
and policies are modified to accommodate these new technologies. 
The diagnostic capabilities of the computer using multiple alarms to 
enhance detection of defects and control of a reactor have been 
greatly utilized in reactor operating systems. The application of ar- 
tificial intelligence (AI) technologies for diagnostic and even for 
the decision making process in the event of reactor accidents would 
be one of the future trends in reactor safety programs. 


17498 (CNIC-I—002, pp 277-282) Management of severe 
accidents. Jankowski, M.W. (International Atomic Energy 
Agency, Vienna (Austria)). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The definition and the multidimensionality aspects of acci- 
dent management have been reviewed. The suggested elements in 
the development of a programme for severe accident management 
have been identified and discussed. The strategies concentrate on 
the two tiered approaches. Operative management utilizes the 
plant’s equipment and operators capabilities. The recovery manag- 
ment concevtrates on preserving the containment, or delaying its 
failure, inhibiting the release, and on strategies once there has been 
a release. The inspiration for this paper was an excellent overview 
report on perspectives on managing severe accidents in commercial 
nuclear power plants and extending plant operating procedures into 
the severe accident regime; and by the most recent publication of 
the International Nuclear Safety Advisory Group (INSAG) consid- 
ering the question of risk reduction and source term reduction 
through accident prevention, management and mitigation. The 
latter document concludes that ‘active development of accident 
management measures by plant personnel can lead to very large re- 
ductions in source terms and risk’, and goes further in considering 
and formulating the key issue: "The most fruitful path to follow in 


reducing risk even further is through the planning of accident man- 
agement.’ 


17499 (CNIC-I—002, pp 284-290) PSA methodology de- 
velopment and application in Japan. Kazuo Sato; Toshiaki 
Tobioka; Kiyoharu Abe. (Japan Atomic Energy Research 
Inst., Tokai-mura). 1987. NTIS (US Sales Only), PC A99/ 
270905), Order Number DE89780054/JAW. (CONF- 


From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 
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The outlines of Japanese activities on development and ap- 
plication of probabilistic safety assessment (PSA) methodologies are 
described. First the activities on methodology development are de- 
scribed for system reliability analysis, operational data analysis, core 
melt accident analysis, environmental consequence analysis and seis- 
mic risk analysis. Then the methodoligy application examples by 
the regulatory side and the industry side are described. 


17500 (CNIC-I—002, pp 696-702) Comparison of nuclear 
plant emergency plans of PBNCC members. Kato, W.Y.; 
Hopwood, J.M. (Brookhaven National Lab., Upton, NY 
(USA). Nuclear Energy Dept.; Candu Operations, Atomic 
Energy of Canada Ltd., Mississauga, Ontario Canada). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The Nuclear Safety Working Group (NSWG) of the Pacific 
Basin Nuclear Cooperation Committee initiated cooperation among 
Pacific Basin areas based primarily around emergency planning. 
The NSWG conducted a review of the emergency response plans 
of members. This paper briefly reviews and makes a comparison of 
the emergency response plans, with particular attention on the re- 
sponse organization, the planning zone, and the protective action 
guidelines for emergencies. Although ali areas have adopted the 
same basic elements of emergency planning and are similar, there 
are also variances due to different governmental structures, popula- 
tion densities, and available resources. It is found that the most sig- 
nificant difference is in the size of the emergency planning zone. 
The paper concludes with a discussion on possible future coopera- 
tive activities of the working group. 


17501 (CNIC-I—002, pp 808-815) Nuclear safety endea- 
vour in Korea. Sang-hoon lee. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Korea’s nuclear power plant program is growing. As it 
grows, nuclear safety becomes an important issue. This article 
traces the development of Korean nuclear power program, the 
structure of the nuclear industries, the Nuclear Safety Center and 
its roles in the regulation and licensing of nuclear power plant, and 
also identifies some of the activities carried out to enhance the 
safety of nuclear power plants. 


17502 (CNIC-I—002, pp 196-203) Secure reactors. Han- 
nerz, K. (AB ASEA-atom, Vaesteraas (Sweden)). 1987. 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The principle of Process Inherent Ultimate Safety (PIUS) is 
a new approach to Light Water Reactor (LWR) safety that could 
represent a solution to the present problems of public distrust, regu- 
latory maze and plant design complexity plaguing the nuclear in- 
dustry in many countries. A unique thermohydraulic design of the 
primary system ensures core integrity, and thereby gurarantees 
freedom from significant releases of radioactive matter, in all credi- 
ble emergencies. This is accomplished entirely without reliance on 
potentially failure prone engineered safety systems and with immu- 
nity to operator mistakes. The potential for human fallibility to 
cause accidents is thereby drastically reduced in an easily under- 
stood way. Plant design can be greatly simplified because redun- 
dant, diverse safety systems are no longer needed. The paper brief- 
ly describes the PIUS design principle and the two SECURE reac- 
tor designs based on it, ie. SECURE-H for district heating and 
process steam and SECURE-P (usually known simply as PIUS) for 
electric power generation. Demonstration of simulated system over- 
all thermohydraulic function and transient response in a large elec- 
trically heated test loop is described and results from some compo- 
nent development work is given. 
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17503 (CNIC-I—002, pp 262-269) Severe accident source 
term reassessment. Hazzan, M.J.; Gardner, R.; Warman, 
E.A.; Jacobs, S.B. (Stone and Webster Engineering Corp., 
Boston, MA (USA)). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper summarizes the status of the reassessment of 
severe reactor accident source terms, which are defined as the 
quantity, type, and timing of fission product releases from such ac- 
cidents. Concentration is on the major results and conclusions of 
analyses with modern methods for both pressurized water reactors 
(PWRs) and boiling water reactors (BWRs), and the special case of 
containment bypass. Some distinctions are drawn between analyses 
for PWRs and BWRs. In general, the more the matter is examined, 
the consequences, or probability of serious consequences, seem to 
be less. 


17504 (CNIC-I—002, pp 786-793) EDF's nuclear safety 
approach for pressurized water reactors. Tanguy, P.; Kus, 
j.P. (Electricite de France, 75 - Paris). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The realization of the important French program fifty-four 
units equipped with pressurized water reactors in service, or under 
construction-had led to the progressive implementation of an origi- 
nal approach in the field of nuclear safety. From an initial core 
consisting of the deterministic approach to safety devised on the 
other side of the Atlantic, which has been entirely preserved and 
often specified, further extras have been added which overall in- 
crease the level of safety of the installations, without any particular 
complications. This paper aims at presenting succinctly the out- 
come of the deliberation, which constitutes now the approach 
adopted by Electricite de France for the safety of nuclear units 
equipped with pressurized water reactors. This approach is ex- 
plained in more detail in EDF's ‘with book’ on nuclear safety. 


17505 (ENEA-RT-COMB—88-01) Chernobyl effects: 
Piemonte (Italy) population dose equivalents. Cortissone, C.; 
Giacomelli, R.; Spezzano, P.; Porzio, L. (ENEA, Casaccia 
(Italy). Dipt. Ciclo del Combustibile). Jul 1988. 40p. (In Ital- 
ian). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88756788/JAW. 

Some dosimetric evaluations concerning the population of 
the Piemonte Region, obtained by measurements made following 
the Chernobyl accident, are reported. The individual effective mean 
dose equivalent derived from the exposure and intake in the period 
April 30, 1986 - September 22, 1987, was about 0.50 mSv. 


17506 (EPRI-NP—6193) Investigation of an emergency 
diesel generator reliability program: A case study of Crystal 
River Unit 3: Final report. Morgan, T.A.; True, D.E. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Erin En- 
gineering and Research, Inc., Walnut Creek, CA (USA)). 
Jan 1989. 60p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T189006677/JAW. 

In support of Industry efforts to address the station blackout 
and diesel generator (EDG) reliability issues, the Electric Power 
Research Institute (EPRI) is developing candidate emergency diesel 
reliability program guidelines. These guidelines are based on the 
concept of reliability growth through maintenance and operational 
improvements and include use of a systematic evaluation process to 
identify and address dominant system failure modes such as reliabil- 
ity-centered maintenance (RCM). This report describes a case study 
of the reliability improvements realized on the Crystal River Unit 3 
emergency diesel generators. The Crystal River Unit 3 plant had 
experienced some EDG unreliability problems during early years of 
operation. These problems were resolved through the implementa- 
tion of various operational and maintenance program improvements 
along with some minor design modifications. Additionally, Crystal 
River has performed and implemented a systematic evaluation of 
experienced failure modes to further improve EDB reliability. The 
combination of the systematic evaluation of experienced failure 
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modes and other actions provided a plant history from which the 
effectiveness of many of the EPRI program elements could be as- 
sessed. Utilizing the Crystal River experience, each of the primary 
elements of the EPRI EDG reliability program guidelines are eval- 
uated for applicability and effectiveness. 5 refs., 7 figs., 2 tabs. 


17507 (EPRI-NP—6209) Effective plant labeling and 
coding: Final report. Seminara, J.L. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Seminara (J.L.), Los 
Altos, CA (USA)). Dec 1988. 200p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T189007468/JAW. 

Between 1981 and 1986 more than 200 reports made to the 
NRC involved personnel errors in which identification errors were 
made involving selection of the wrong unit, train, or component. 
An in-depth investigation of a sample of these errors by the NRC 
revealed that labeling inadequacies were the major contributors to 
such identification errors. The present study was conducted to pro- 
vide guidance in effective labeling and coding practices based on 
the human factors literature, earlier EPRI studies, a review of LER 
data, and visits to three nuclear power plants to investigate recent 
efforts to improve the identification of units, trains, and compo- 
nents. This report provides general principles and guidelines for la- 
beling and coding that are applicable both in the control room and 
for plant-wide applications. Recommendations are also made re- 
garding methods for reviewing and upgrading existing plant identi- 
fication practices. 28 refs., 123 figs. 


17508 (GKSS—88/E/43) Mechanistic fission product re- 
lease model for oxidic nuclear fuels under LWR conditions. 
Waschull, W. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); Kiel 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). 1988. 79p. (In German). NTIS (US Sales 
Only), PC AOS5/MF AOl. Order Number DE88757121/ 
JAW. 

Starting point of this work was the preparation of a comput- 
er code for determination of fission gas release in oxide fuels for 
load following operation. In this connection there was set a high 
value on computing the temperature in the fuel with a maximum of 
accuracy and an exact pursuit of building up a gas bubbles distribu- 
tion. A substantial shortcoming of the code is the too high time 
consumption. As a result of the calculations and parameter analysis 
carried out there were a great number of data available, which 
were used for preparing a fast quasi-empirical fission gas release 
model. (orig./HP) With 52 figs., 9 tabs. 


17509 (IAEA-TC—427.12, pp 16) Thermal reactor 
safety in Austria. Sonneck, G. (Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H.). 1987. NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 


17510 (IAEA-TC—427.12, pp 45-51) Need for further 
nuclear safety research: A present French view. Bussac, J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Inst. de Protection et de Surete Nucleaire). 
1987. NTIS (US Sales Only), PC A1l2/MF AOl. Order 
Number DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The Chernobyl accident confirms rather than invalidates 
some of the main safety research priorities settled after TMI on: (a) 
Primary importance of the human factor with: operator training; 
man-machine interaction; safe operational organization; sound pro- 
cedures. (b) Accident management. (c) Containment performance. 
Besides immediate actions for improved communication with the 
public and with the media, and a fresh review of the previous as- 
sessments of our nuclear plants in the light of issues underlined by 
the Chernobyl accident, the main conclusions drawn in France 
after Chernobyl have led to the following actions: (a) Accelerated 
safety research which is still needed, especially into severe acci- 
dents and source term issues and increased international coopera- 
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tion in that field. (b) Preparation of the means capable of dealing 
with an emergency situation and efficient crisis management, with 
significant amount of related R and D. 


17511 (IAEA-TC—427.12, pp 52-63) Reactor safety re- 
search. Banaschik, M.V. (Gesellschaft fuer Reaktorsicher- 
heit m.b.H. (GRS), Koeln (Germany, F.R.)). 1987. NTIS 
(US Sales Only), PC A1l2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

In the Federal Republic of Germany 11 pressurized water 
reactors and 7 boiling water reactors are in operation. They con- 
tribute about 36% to the overall production of electric power. At 
present, 3 PWRs are under construction, one prototype gas-cooled 
high-temperature reactor is in the commissioning phase. A small 
gas-cooled high-temperature reactor has been in operation since 
1967. The construction of the prototype fast breeder reactor SNR 
300 is almost completed. A small fast breeder reactor KNK II has 
been in operation since 1973. The utilization of nuclear energy in a 
country as densely populated as the Federal Republic of Germany 
requires high safety standards. The main objective of this safety 
concept is to prevent any accidents in nuclear power plants which 
may lead to releases of radioactive fission products into the envi- 
ronment. The Federal Government adopted the first Reactor Safety 
Research Program in 1972. Since then, the Federal Republic of 
Germany, has carried on reactor safety research within the scope 
of a program that has continuously been updated and has unlike in 
most other nuclear energy countries, always been independent of 
current licensing and supervisory problems. The research and de- 
velopment works of the reactor safety research program concen- 
trate on the four basic research areas: Component safety and qual- 
ity assurance; plant transients and accident sequences; man/machine 
interaction; risk and reliability. 


17512 (IAEA-TC—427.12, pp 74-88) Italian nuclear 
safety research program in 1986. 1987. NTIS (US Sales 
Only), PC Al2/MF AOl. Order Number DE88705459/ 
JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The present paper is aimed at shortly up-dating information 
on Italian nuclear regulatory research programs presented at the 
last IAEA Technical Committee on thermal reactor safety research 
held last year in Vienna. It reports on R and D activities directly 
promoted or utilized by the Italian nuclear regulatory authority 
(ENEA/DISP), while more extensive research activities, dealing 
with nuclear safety and health protection, are performed by other 
ENEA Units such as the Environment and Health Protection De- 
partment, the Thermal Reactor Depart <nt and the Basic Intersec- 
torial Technologies Department. Above quoted ENEA Units play 
the main role in meeting ENEA/DISP safety research needs. 
ENEA expenditure commitments, specifically devoted in 1986 to 
nuclear safety and health protection research programs, can be 
evaluated to be about 45 thousand million lire, while additional 
safety related R and D activities are performed by ENEA in the 


framework of prototype development and industrial promotion. 45 
refs. 


17513 (IAEA-TC—427.12, pp 116-129) Perspectives of 
Swedish nuclear safety research. Hammar, L. (Swedish Nu- 
clear Power Inspectorate, Stockholm). 1987. NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The Swedish Nuclear Power Inspectorate, SKI, is the regu- 
latory body under the Nuclear Activities Act (1984). SKI's princi- 
pal duties are to license, to oversee and promote safety at the nu- 
clear facilities, and to make sure that fissionable material is handled 
and stored in accordance with existing laws and agreements. Direct 
responsibility for the safety of the nuclear facilities lies, however, 
with the owners. SKI is also responsible for initiating, directing and 
evaluating research in the field of nuclear safety. Funding, request- 
ed by SKI from the Government and the Parliament, is financed by 
fees from the nuclear power utilities. The research budget for 1987/ 
88 is 48 million SEK (about 7 million USD). In addition to the SKI 
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research programme, there are other Swedish research programmes 
in the nuclear field which are in several respects closely concerned 
with nuclear safety. Thus, research programmes, similarly financed 
by fees paid by the utilities, are conducted by the National Board 
for Spent Nuclear Fuel (about 5 MSEK/year) and by the National 
Institute for Radiation Protection (about 5 MSEK/year). This 
paper is focusing on the SKI research programme, which is in con- 
siderable part being conducted in cooperation with organizations in 
Sweden as well as abroad. 


17514 (IAEA-TC—427.12, pp 130-131) Brief report on 
activities in Sweden in the area of source term etc. Hammar, 
L. (Swedish Nuclear Power Inspectorate, Stockholm). 1987. 
NTIS (US Sales Only), PC Al2/MF AO1. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 


17515 (IAEA-TC—427.12, pp 132-134) Research activi- 
ties in Switzerland. Haschke, D.; Mercier, O. (Paul Scherrer 
Inst. (PSI), Wuerenlingen (Switzerland)). 1987. NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 


17516 (IAEA-TC—427.12, pp 155-163) Development of 
nuclear power plant safety research in the USSR. Asmolov, 
V.G.; Ermakov, N.I.; Sidorenko, V.A.; Shakh, O.I. 1987. 
NTIS (US Sales Only), PC Al2/MF A0O1. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The highlights of research conducted in the USSR in the 
field of nuclear power plant safety are reviewed in this presenta- 
tion. The main goals of these programmes are: to carry out a com- 
prehensive safety analysis of existing and future nuclear power fa- 
cilities and to justity norms and standards in this area at a qualita- 
tively new level; to create an experimental basis with modern com- 
puters and instrumentations to solve problems of improved reactor 
facilities with increased safety; to choose scientifically justified cri- 
teria for nuclear power plant safety and to formulate a national 
concept on the issue. 


17£17 (IAEA-TC—427.12, pp 166-183) Summary of re- 
search activities in progress including international coopera- 
tion highlights. Cortez, J.L.M. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regula- 
tory Research). 1987. NTIS (US Sales Only), PC A12/MF 
AO1. Order Number DE88705459/JAW. (CONF-8706373— 
). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The NRC has the responsibility to assure that nuclear power 
plants are designed, constructed and operated in a manner which is 
consistent with the protection of the health and safety of the public. 
The NRC operates according to the principle that safety of plant 
design, construction and operation is the responsibility of the licens- 
ee. Nevertheless, the NRC staff must have the ability to independ- 
ently assess plant designs and safety analyses submitted by license 
applicants and to review operating experience. This requires fore- 
most that a sound physical understanding be obtained through re- 
search of the important phenomena that may occur in operating 
power plants. The purpose of research is to produce the informa- 
tion necessary for the NRC to carry out its regulatory function. 
The principal objective of research is to understand the behavior 
light water reactors (LWRs) during all normal and upset condi- 
tions, so that regulatory actions affecting design, operation, and 
maintenance can be made on a firm technical basis. This presenta- 
tion summarizes the main aspects of the NRC research program as- 
sociated with power reactors. 
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17518 (IAEA-TC—427.12, pp 189-195) Commissions’s 
LWR-safety programme 1984-1987. Markovina, A. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Re- 
search Centre). 1987. NTIS (US Sales Only), PC A12/MF 
A0O1. Order Number DE88705459/JAW. (CONF-8706373— 


) From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The Commission’s LWR-Safety Programme includes re- 
search activities, which are performed directly at JRC and fully fi- 
nanced by the Commission (Direct Action - DA) and research ac- 
tivities which are supported by the Commission with financial con- 
tributions generally of about 50% and are executed in the EC na- 
tional laboratories (Shared Cost Action - SCA). The overall objec- 
tives of the combined DA and SCA in the LWR-Safety domain 
are: accident prevention; accident analysis, control and accident 
consequence mitigation. In the area of accident prevention the main 
effort of the Commission is devoted to risk and reliability assess- 
ment and to studies of the integrity of components and systems. In 
the area of accident analysis, control and accident consequence 
mitigation the effort is devoted to a deeper understanding of the 
basic phenomena occurring during the accidents and to the devel- 
opment and assessment of models and computer codes simulating 
the different phases of an accident. The JRC LWR Safety Pro- 
gramme is subdivided into the following 5 research areas: reliability 
and risk evaluation; PISC (Project for Inspection of Steel Compo- 
nents); LWR primary circuit components life prediction; study of 
abnormal behaviour of LWR cooling systems; source term. An ad- 
ditional area was included in 1987 named: Containment studies. 


17519 (IAEA-TC—427.12, pp 202-224) Glance at NEA’s 
programme of work in the nuclear safety area (Spring 1987). 
1987. NTIS (US Sales Only), PC Al2/MF AOl. Order 
Number DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

NEA’s programme has always included substantial work re- 
lated to the safety of nuclear power. Originally focussed only on 
radiation protection aspects, this developed in the 1960's and early 
1970's to include a large number of questions in the field of reactor 
safety technology. With more power reactors coming into service 
and the increasing emphasis on health and safety, OECD countries 
became more concerned with the problems of licensing their nucle- 
ar installations and operating them in a safe and reliab!e manner. 
Over the years the NEA has taken care to continually adapt its 
working structures to meet these needs. With respect to reactor 
safety research the Committee on the Safety of Nuclear Installa- 
tions has identified seven main areas as worthy of specific interna- 
tional co-operation at this point in time. These areas are: operating 
experience and human factors, reactor transients and loss-of-coolant 
accidents (LOCA), primary circuit integrity, reactor accident 
source terms and accident consequences, risk assessment, severe ac- 
cidents, and containment performance. Exchanges are also taking 
place on the topic of the safety of the nuclear fuel cycle. The high- 
lights of the work in these different areas are described in this pres- 
entation. 


17520 (IAEA-TC—427.12, pp 226-261) Advanced Con- 
tainment Experiments (ACE) program. 1987. NTIS (US Sales 
Only), PC A12/MF AOl. Order Number DE88705459/ 
JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

A new Advanced Containment Experiments (ACE) Program 
is proposed to be performed at Argonne National Laboratory and 
in the Containment Systems Test Facility (CSTF) at Battelle- 
PNWL, Hanford Engineering Development Laboratory, with tech- 
nical support and related experiments provided by supporting orga- 
nizations. The ACE program will complement the current LWR 
Aerosol Containment Experiments (LACE) Program by investigat- 
ing additional fission product production and deposition phenomena 
involved in degraded reactor containment building (RCB) condi- 
tions and means of controlling fission product release using passive 
filtering devices. The objectives of the ACE program are: (1) to 
provide a comparative experimental basis for filtration techniques 
(e.g., submerged gravel beds, water pools, sand beds, etc.), (2) to 
provide data for modeling radioactive iodine species transport, (3) 
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to determine fission product releases from molten corium concrete 
reactions, and (4) to develop and validate the applicable computer 
codes and models. 26 refs, 9 figs, 7 tabs. 


17521 (IAEA-TC—427.12, pp 262) Proposed ACE pro- 
gramme. Haeussermann, W. (Nuclear Energy Agency, 75 - 
Paris (France)). 1987. NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE88705459/JAW. (CONF-8706373— 


). 
From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 


17522 (IAEA-TC—427.12, pp 36-44) Reactor safety re- 
search in Finland in 1987. Mattila, L. (Valtion Teknilliuen 
Tutkimuskeskus, Helsinki (Finland)). 1987. NTIS (US Sales 
Only), PC A1l2/MF AOl. Order Number DE88705459/ 
JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

Finland currently has 4 nuclear units in operation producing 
about 35% of the electricity supply in the country. The demand for 
power has increased steadily and, hence, decisions on building new 
large power plants are needed. The Finnish Atomic Energy Com- 
mission has appointed an expert group consisting of representatives 
from utilities (TIVO and TVO), the Finnish Centre for Radiation 
and Nuclear Safety (STUK) and the largest research organization 
(VTT) to assess the nuclear energy R and D needs for the next five 
years or so. Table 1 is an interim list produced by the group for the 
current research priorities. This paper summarized the publicly 
funded research projects in 1986 having pronounced reactor safety 
aspects. The international cooperation is also mentioned. 


17523 ([AEA-TC—427.12, pp 95-98) Thermal reactor 
safety research in The Netherlands. Brinkmann, K.J. (Neth- 
erlands Energy Research Foundation, Petten). 1987. NTIS 
(US Sales Only), PC A1l2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

This presentation is a short summary of existing and planned 
scientific programmes in the Netherlands in the field of light water 
reactor safety. In short, the main topics of these programmes are: 
development and establishment of safety rules and guidelines; safety 
studies of existing nuclear power stations; OSART missions to 
those stations; update information on the source term to enable de- 
cision making on siting of new power stations. 


17524 (IAEA-TC—427.12) Proceedings of the sixth tech- 
nical committee meeting organized by the IAEA and held in 
Vienna, Austria, 8-11 June 1987. (International Atomic 
Energy Agency, Vienna (Austria). Technical Committee on 
Thermal Reactor Safety Research). 1987. 269p. (CONF- 
8706373—). NTIS (US Sales Only), PC A12/MF AOI. 
Order Number DE88705459/JAW. 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The Technical Committee on Thermal Reactor Safety Re- 
search held its sixth meeting from 8-11 June 1987 at the Agency's 
Headquarters in Vienna. It was attended by 25 participants repre- 
senting 18 countries and 2 international organizations. With respect 
to exchange on national research activities the committee members 
presented their most recent achievements in the area of nuclear 
safety research. A separate abstract was prepared for each of their 
presentations. Refs, figs and tabs. 


17525 (IAEA-TC—427.12, pp 24-35) LWR safety re- 
search in Czechoslovakia. An update. Hrehor, M. 1987. 
NTIS (US Sales Only), PC Al2/MF A0Ol1. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

At present Czechoslovakia is operating 7 nuclear power re- 
actors on two sites. One unit at Dukovany is under commission and 
another 4 units are under construction. All of the reactors are 
WWER-440 type. There is a plan to install another 6 units of 
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WWER-1000 type at two different sites. The intensive nuclear pro- 
gram in Czechoslovakia is accompanied by adequate R and D ac- 
tivities in the field of nuclear safety. The institutional structure as 
well as the composition of R and D projects correlate with the 
needs and tasks of organizations playing decisive roles in the manu- 
facturing, construction and operation of the NPPs. The short de- 
scription of the main safety related projects is given in this presen- 
tation. 3 tabs. 


17526 (IAEA-TC—427.12, pp 64-73) Update on the 
safety research activity in Hungary. Szabados, L.; Voeroess, 
L.; Vegh, E. 1987. NTIS (US Sales Only), PC A1l2/MF 
AOl1. Order Number DE88705459/JAW. (CONF-8706373— 
>: 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The report is a short update of the information given in the 
report presented at the 5th TC-SR Meeting in Vienna, 1985. In 
1986, a new five-year plan was started in Hungary. For its time 
period, 1986-1990, a coordinated national research programme was 
initiated containing four different subprograms, as follows: 1. Opti- 
mal operational conditions of the units being in operation; 2. Nucle- 
ar safety and environment protection; 3. Fundamental R and D 
works; 4. Development of equipments for NPPs. The R and D pro- 
gramme has been sponsored by several ministries and the industry. 
The main features of the Hungarian nuclear programme are the fol- 
lowing: there are three units in operation and one in start-up phase 
(WWER-440 type each); the nuclear programme will be continued 
with WWER-1000 type reactors; share of the nuclear energy pro- 
duction from the total one was 23% in 1986. The national coordi- 
nated research prograiime has been reviewed in the light of the 
Chernobyl-accident and has been slightly modified. In the future, 
even more emphasis will be given to the probabilistic safety analy- 
sis and severe accident analysis, while analytical and experimental 
R and D works will be continued for “until design basis accidents” 
as well. 






17527 (IAEA-TC—427.12, pp 99-104) Information on 
research activities on thermal reactor safety in Poland in 
1986-87. Dabek, W.; Jozefowicz, E.T. 1987. NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The activities in thermal reactor safety in Poland are closely 
connected with the nuclear power units, which are built or are to 
be built in the country in the next years, that is WWER-440 (V-213 
type) and WWER-1000 units, and to some extent with high flux re- 
search reactors. The first two units of WWER-440 are under con- 
struction close to Zarncwiec, two others of the same type are 
planned on the same site. For the second NPP with 4 WWER-1000 
units two sites are in preparation parallelly (the siting procedure in 
our country is performed in two steps). The activities can be divid- 
ed into the following areas: regulations and guides; probabilistic 
safety analysis; thermohydraulic calculations; experimental activities 
on modelling of selected phenomena; transport of fission products, 
environmental consequences and related problems; accountancy of 
nuclear materials. 


17528 (IAEA-TC—427.12, pp 105-111) Polish participa- 
tion in the IAEA regional programme on computer-aided 
safety analysis. Szczurek, J.; Kulig, M.; Kowalczyk, A. (In- 
stitute of Atomic Energy, Otwock-Swierk (Poland); Central 
Lab. for Radiological Protection, Warsaw (Poland)). 1987. 
NTIS (US Sales Only), PC A1l2/MF A0O1. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The participation of the Institute of Atomic Energy and 
Central Laboratory for Radiological Protection in the IAEA Pro- 
gramme on Computer Aided Safety Analysis is presented and dis- 
cussed under the light of the Polish Nuclear Programme and needs. 
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17529 (IAEA-TC—427.12, pp 164-165) PWR safety re- 
search in the UK. Bonell, P.G. (UKAEA Safety and Reli- 
ability Directorate, Culcheth). 1987. NTIS (US Sales Only), 
PC Al2/MF AOl. Order Number DE88705459/JAW. 
(CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 


17530 (IAEA-TC—427.12, pp 184-188) Reactor safety 
research activities in Yugoslavia. Mavko, B.; Feretic, D. (In- 
stitut Jozef Stefan, Ljubljana (Yugoslavia); Faculty of Elec- 
trical Engineering, Zagreb (Yugoslavia)). 1987. NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

At this time Yugoslavia has one 632 MWe nuclear power 
plant of PWR design, located at Krsko. NPP Krsko, which is a 
two-loop plant, started power operation in 1981. In 1986 the Krsko 
Nuclear Power Plant produced 3824.5 GWh electric power which 
is 1.2% above the planned production. Generator on-line operation 
was 6561 hrs. By May 1987 the NPP Krsko has supplied 20 billion 
KWh to the grid. Preparatory activities are continuing for the 
planned series of nuclear power plants to be built up to the year 
2000. In connection with this Yugoslav Association of Electric 
Utilities (SUGEL) has ordered a study to determine the basis for 
safety criteria to be used for these nuclear power plants. The "Jozef 
Stefan” Institute has coordinated the effort in which several Yugo- 
slav institutions took part and the resulting final report was pub- 
lished in 1986. Particular attention in the past year was placed to 
the development of regulations covering nuclear safety require- 
ments for the future plants. New federal regulations on criteria for 
siting, design, commissioning, operation and decommissioning, on 
safety analyses reports, on requirements for operating personnel and 
on safeguards were drafted and are expected to be passed later this 
year. 


17531 (IAEA-TC—427.12, pp 135-154) Present status of 
nuclear research activities in Turkey. Turker, T. 1987. NTIS 
(US Sales Only), PC A12/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The status of nuclear research activities in Turkey related to 
thermal reactor safety, can be summarized as case study for TR-2 
research reactor; Turkish Akkuyu probabilistic safety evaluation 
(TAPSE) project; core conversion (RERTR) for Turkish research 
reactors. Brief summary descriptions are given for each of the 
above mentioned activities in this presentation. 6 figs. 


17532 (IAEA-TC—427.12, pp 196-201) Brief report on 
CEC-Brussels activities on LWR research safety relevant to 
IAEA technical committee (8-12 June 1987). 1987. NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705459/JAW. (CONF-8706373—). 

From 6. technical committee meeting on thermal reactor 
safety research; Vienna, Austria (8 Jun 1987). 

The LWR Safety Research Index has been published by 
CEC for many years as a compilation of information on research 
projects relating to LWR nuclear safety. Since 1981, it has been 
published biannually. The number of contributions has steadily in- 
creased and reached the level of 1700 pages, in which more than 
600 project descriptions have been collected from 10 Member 
countries. In parallel to this activity, the OECD/NEA has also 
compiled a similar Index for its Member countries alternating with 
the CEC publication. Furthermore, in 1982 the IAEA started a trial 
collection of information on limited areas of particular interest and 
has obtained a number of contributions from its Member countries 
including non-OECD countries. Computerisation of the Index has 
been discussed in some form at the CEC-XII/D/1 since 1974 in the 
CSNI/NEA and IAEA. 
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17533 (INIS-GB—180, pp 14) Environmental health as- 
pects of the London programme. Hodges, Peter; Goss, Jim. 
(Borough of Ealing, London (UK)). 1988. (CONF- 
8801150—). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

The view of a London borough is given on events during 
the Chernobyl accident and its effects on that borough. Only one 
radiation instrument was available. The desirability of readily avail- 
able stocks of potassium iodide tablets is discussed and the conflict- 
ing advice from NRPB highlighted, viz stacking tablets by a local 
suthority is not recommended but the tablets should be swallowed 
within 2 hours of exposure. (U.K.). 


17534 (INIS-mf—11898) Nuclear Engineering Committee 
(KTA). Annual report 1987. (Kerntechnischer Ausschuss 
(KTA), Koeln (Germany, F.R.)). 1988. 40p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88756957/JAW. 

In 1987, three draft regulations and four regulations have 
been prepared for final approval, but only two drafts and one regu- 
lation could be passed by the KTA at its single meeting in the year 
1987. A new subject was chosen for discussion and regulatory 
preparation after the preparatory report found approval. Two pro- 
cedures for amendment were terminated, and one amendment was 
passed. Revisions of existing regulations found that four regulations 
do not need amendment, and amending procedures were initiated 
for three regulations. Ending 1987, the KTA regulatory work 
covers 62 regulations, 11 draft regulations, 34 drafts in preparation, 
and 8 preparatory reports. There were 13 procedures for amend- 
ment in progress, of which two resulted in drafts for amendment. 


17535 (KAERI/RR—624/87) Study on SCAN, LOG and 
DISPLAY system for nuclear safety information. Huh, 
Young Hwan; Lee, Jung Ho; Jang, Young Woo; Yoo, 
Chang Mo; Lee, Young Bok; Park, Jeong Seok; Eum, 
Heung Sup; Kim, Byoung Woo; Shon, Jae Min; Joo, Jae 
Yoon. (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). Dec 1987. 150p. (In 
Korean). NTIS (US Sales Only), PC A07/MF AO1 - OSTI, 
INIS. Order Number DE88705884/JAW. 

The objective of the project is to develop SCAN, LOG and 
DISPLAY system for the nuclear safety informations. This system 
consists of the real time data acquisition system, the main process- 
ing system, the graphic display system, and the dose assessment 
system. We have used the real time data processing techniques for 
the data acqisition, the data communication, and the historical data 
base. The graphic display system that has the human factor engi- 
neered man-machine interface subsystem provides the plant opera- 
tors with the useful information for the nuclear power plant in real 
time. In radiological dose assessment system, we have built the 
models of the radiological exposure analysis and the atmospheric 
diffusion of the radioactive material. 


17536 (KAERI/RR—632/87) Study on localization of 
design technology of emergency response facility. Jun, Pool 
Eil; Moon, Kwang Nam; Sin, Heon Koog; Yang, Myeong 
Seung; Kwon, Heok Eil; Jang, Woo Heon; Kim, Yeong Se; 
Lee, In Koo; Kim, Jae Hee; Kim, Jang Lyeol. (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Seoul 
(Republic of Korea)). Dec 1987. 170p. (In Korean). NTIS 
(US Sales Only), PC A08/MF AOl1 - OSTI; INIS. Order 
Number DE88705888/JAW. 

This study inciudes the following subjects: - Selection and 
classification of input signal - Screen design - General support of 
technology and management to demonstrate clear results of many 
research areas and draw up scenario data and alarm logic design - 
Improvement of reliability on research results by applying nuclear 
quality assurance technology(QA) to the NSIS(Nuclear Safety In- 
formation System) - Establishment of the optium QA system of the 
NSIS for applying to manufacture and installation of ERF. We in- 
vestigated and collected data related to ERF system and had the 
experience for implementation of the ERF project. 
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17537 (KAERI/RR—640/87) Event tree/fault tree analy- 
sis of KMRR. Yoo, Kun Joong; Chae, Sung Ki; Kim, Tae 
Won; Han, Sang Hoon; Jeong, Kwang Sub; Jung, Won 
Dae; Choi, Young; Hong, Doo Pyo. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Jan 1988. 120p. (In Korean). NTIS (US Sales 
Only), PC A06/MF AO1 - OSTI; INIS. Order Number 
DE88705894/JAW. 

The purpose of this study is to review the basic design of 
KMRR using PRA technique, and to remove the design weakness- 
es for the improvement of KMRR safety. The safety goals for 
KMRR are reevaluated and it is believed that the present KMRR 
safety goals are resonable. And basic design of KMRR is shown to 
meet the safety goals by fault tree analyses of the essential safety 
systems and process systems. Also, some weaknesses such as set 
back procedure of the KMRR are found and recommendations on 
the improvement of the drawbacks are provided. Finally, event 
trees for the event sequence analysis of KMRR are developed by 
reviewing and modifying the event sequent analysis by SDM, and it 
is pointed out that the transient events as well as LOCA should be 
considered as initiating events. 


17538 (KFK—4483) Post-test calculations of out-of-pile 
single rod burst experiments with Argentine ZRY-4 tubes 
using SSYST codes system. Nassini, H.; Meyder, R. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projektgruppe LWR- 
Sicherheit). Nov 1988. 63p. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE88757154/JAW. 

The calculations were performed with SSYST-3 code 
system. The experiments have been carried out with shortened 
REBEKA simulators. The main goal was to verify whether the 
model for describing the Zircaloy cladding deformation and rup- 
ture at high temperatures (NORA2 model) is able to predict the 
Argentine cladding material behaviour under such conditions. A 
good agreement between experimental results and model predic- 
tions was found in the range of temperatures from 700 to 850/sup 
0/C (in a phase and first half of a+ transition phase). There were 
some discrepances at higher temperatures, probably due to the 
strong influence of heating rate on material properties. According 
to the results of these post-test calculations, it can be concluded 
that NORA2 model is able to well describe the Argentine Zircaloy 
cladding deformation and rupture under LOCA conditions, because 
there was a good agreement in the range of burst (ballooning) tem- 
peratures which are expected in this type of accident. 


17539 (NUREG—1232-Vol.2-Suppl.1) Safety evaluation 
report on Tennessee Valley Authority: Sequoyah Nuclear Per- 
formance Plan: Sequoyah Unit 1 resart. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jan 1989. 86p. NTIS, PC A05/MF 
AO1 - GPO - OSTI. Order Number TI89007064/JAW. 

The Safety Evaluation Report (SER) on the Sequoyah Nu- 
clear Performance Plan, NUREG-1232, Volume 2, was based on 
the information submitted by the Tennessee Valley Authority 
(TVA) in its Sequoyah Nuclear Performance Plan (SNPP), through 
Revision 2, and on supporting documents. It was issued on May 18, 
1988, by the US Nuclear Regulatory Commission staff for the re- 
start of Sequoyah Unit 2. The SNPP addresses the plant-specific 
concerns requiring resolution before startup of either of the Se- 
quoyah units. In particular, the SER addressed required actions for 
Unit 2 restart. In most cases, the programmatic aspects for Unit 1 
are identical to those for Unit 2. TVA described the differences in 
programs between Unit 1 and Unit 2 in Revision 3 of the SNPP. 
This was submitted by TVA in its letter dated May 9, 1988. Where 
the Unit 1 program is different, the staff's evaluation is provided in 
this supplement to the staff's SER in NUREG-1232, Volume 2. On 
the basis of its review , the staff concludes that Sequoyah-specific 
issues have been resolved to the extent that would support the re- 
start of Sequoyah Unit 1. 119 refs. 
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17540 (NUREG—1335) Individual plant examination: 
Submittal guidance: Draft report for comment. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nu- 
clear Regulatory Research). Jan 1989. 26p. NTIS, PC A03/ 
MF AOI - GPO - CSTI. Order Number T189006919/JAW. 
Based on a Policy Statement on Severe Accidents Regarding 
Future Designs and Existing Plants, the performance of a plant ex- 
amination is required by the licensee of each nuclear power plant. 
The plant examination looks for vulnerabilities to severe accidents 
and cost-effective safety improvements that reduce or eliminate the 
important vulnerabilities. This document delineates the guidance for 
reporting the results of that plant examination. 18 refs., 2 tabs. 


17541 (NUREG—1340) Regulatory analysis for the reso- 
lution of Generic Issue 99: Loss of RHR [residual heat re- 
moval] capability in PWRs. Spano, A.H. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Safety 
Issue Resolution). Feb 1989. 71p. NTIS, PC A04/MF AOI - 
GPO - OSTI. Order Number TI89007309/JAW. 

Generic Issue 99 is concerned with the loss of residual heat 
removal (RHR) capability in pressurized water reactors during 
cold-plant outage operations. The issue focuses on two risk-signifi- 
cant common-cause failure modes of the RHR system: (1) air bind- 
ing of the RHR pumps during reduced-inventory operations and (2) 
spurious closure of the RHR suction valves due to misapplication 
of the autoclosure interlocks. Resolution of this issue involves con- 
sideration of the adequacy of plant capabilities for (1) preventing 
losses of RHR, (2) responding promptly and effectively to such 
challenges in order to prevent core damage, and (3) ensuring timely 
containment protection against the release of radioactivity to the 
environment in the unlikely event of core damage due to loss of 
shutdown cooling. This entails examination of (1) relevant oper- 
ational and accident response procedures, (2) the instrumentation 
available to the operator for accident diagnosis and mitigation, and 
(3) the administrative controls available for ensuring control room 
cognizance of ongoing maintenance activities that could potentially 
affect the stability of the reactor coolant system. This regulatory 
analysis provides quantitative assessments of the costs and benefits 
associated with severa! alternatives considered for the resolution of 
Generic Issue 99. 24 refs. 


17542 (NUREG/CR—2331-Vol.8-No.3) Safety research 
programs sponsored by Office of Nuclear Regulatory Re- 
search: Progress report, July 1--September 30, 1988. Weiss, 
A.J. (comp.). (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (USA)). Feb 1989. 
Contract AC02-76CH00016. 203p. (BNL-NUREG—51454- 
Vol.8-No.3). NTIS, PC A09/MF AOl - GPO - OSTI. 
Order Number TI89007082/JAW. 

This progress report describes current activities and techni- 
cal progress in the programs at Brookhaven National Laboratory 
sponsored by the Division of Regulatory Applications, Division of 
Engineering, Division of Safety Issue Resolution, and Division of 
Systems of the US Nuclear Regulatory Commission, Office of Nu- 
clear Regulatory Research following the reorganization in July 
1988. The previous reports have covered the period October 1, 
1976 through June 30, 1988. 71 figs., 24 tabs. 


17543 (NUREG/CR—5030) An assessment of steam-ex- 
plosion-induced containment failure. Theofanous, T.G.; 
Amarasooriya, W.H.; Najafi, B.; Abolfadl, M.A.; Lucas, 
G.E.; Rumble, E. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Re- 
search). Feb 1989. 205p. NTIS, PC A10/MF AO1 - GPO - 
OSTI. Order Number T1I89007447/JAW. 

A variety of probabilistic models to quantify the likelihood 
of steam explosion induced (a-mode) containment failure from core 
melt accidents in commercial light water reactors have been pro- 
posed in the past. In many respects, these models and associated 
mechanistic considerations were complimentary. Based on this and 
taking into account recent research efforts in this area, we per- 
ceived a need to consolidate a common approach. A new probabi- 
listic framework is proposed for this purpose. Quantification of all 
inputs required by this framework is carried out for the case of low 
pressure core melt scenario in a pressurized water reactor. In par- 
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ticular, this quantification is based on detailed mechanistic consider- 
ations of premixing and energy partitions during the early expan- 
sion and later impact phases of the explosion. Key findings of these 
studies are: (1) premixing of large corium pours is limited by strong 
coolant depletion phenomena; (2) explosions which may be energet- 
ic enough to be considered challenging to the upper head vessel in- 
tegrity would also fail the lower head, thus substantially reducing 
the upward-directed mechanical energy release; and (3) upper 
vessel head loading is dominated by a solid-solid impact (i.e., core 
support plate and associated structures impacting the upper head), 
which produces a highly concentrated, in time, impulse. The results 
of the probabilistic combination of these inputs provide additional 
support to the generally prevalent expectation that steam explosions 
do not pose a significant threat to the containment. To fully appre- 
ciate the qualitative limitations on this result the complete study 
must be carefully considered. 79 refs., 85 figs., 14 tabs. 


17544 (NUREG/CR—5042-Suppl.2) Evaluation of exter- 
nal hazards to nuclear power plants in the United States: 
Other external events. Kimura, C.Y.; Prassinos, P.G. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Regulatory Research; Lawrence Livermore Na- 
tional Lab., CA (USA)). Feb 1989. Contract W-7405-ENG- 
48. 54p. (UCID—21223-Suppl.2). NTIS, PC A04/MF AO! - 
GPO - OSTI. Order Number T189007619/JAW. 

In support of implementation of the Nuclear Regulatory 
Commission's Severe Accident Policy, the Lawrence Livermore 
National Laboratory (LLNL) has performed a study of the risk of 
core damage to nuclear power plants in the United States due to 
“other external events.” The broad objective has been to gain an 
understanding of whether "other external events” (the hazards not 
covered by previous reports) are among the major potential acci- 
dent initiators that may pose a threat of severe reactor core damage 
or of large radioactive release to the environment from the reactor. 
The “other external events’’ covered in this report are nearby in- 
dustrial/military facility accidents, on site hazardous material stor- 
age accidents, severe temperature transients, severe weather storms, 
lightning strikes, external fires, extraterrestrial activity, volcanic ac- 
tivity, earth movement, and abrasive windstorms. The analysis was 
based on two figures-of-merit, one based on core damage frequency 
and the other based on the frequency of large radioactive releases. 
37 refs., 8 tabs. 


17545 (NUREG/CR—5046) A finite element analysis of 
a reactor pressure vessel during a severe accident. Chambers, 
R.S. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (USA)). Feb 1989. Contract AC04- 
76DP00789. 31lp. (SAND—87-2183). NTIS, PC A03/MF 
AO1 - GPO - OSTI. Order Number TI89007065/JAW. 

Finite element analyses have been conducted to investigate 
some of the salient features associated with the failure of a pressur- 
ized nuclear reactor vessel. In this limited study, the temperature 
dependent elastic-plastic response of the steel has been considered 
without regard to any embrittlement or coupled creep phenomena 
demonstrated by the material. The primary purpose of these calcu- 
lations is to determine the relative importance of thermal strains in 
establishing the net time to failure. The presence of molten material 
in the bottom of the pressure vessel is crudely simulated by a tem- 
perature boundary condition. Thermal properties are assumed to be 
temperature independent and the resulting linear heat conduction 
problem is solved independently (uncoupled) from the mechanical 
problem. Although the presence of thermal strains dramatically in- 
creases the magnitude of the sag in the bottom of the pressure 
vessel and changes the transient stress distribution occurring 
through the thickness of the shell, it does not significantly alter the 
time to failure. 5 refs., 25 figs., 2 tabs. 


17546 (NUREG/CR—5191) Closeout of IE Bulletin 80- 
17: Failure of 76 of 185 control rods to fully insert during a 
scram at a BWR. Dean, R.S.; Foley, W.J.; Hennick, F.A. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Operational Events Assessment; Parameter, Inc., 
Elm Grove, WI (USA)). Dec 1988. 47p. NTIS, PC A03/ 
MF AO! - GPO - OSTI. Order Number T189007457/JAW. 
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Documentation is provided in this report for the closeout of 
IE Bulletin 80-17 on the subject of safety-related failures of control 
rods to insert fully at boiling water reactors (BWRs). Closeout is 
based on the implementation ‘and verification of numerous actions 
required for compliance with the initial bulletin and five supple- 
ments. Evaluation of utility responses and NRC/Region inspection 
reports indicates that the bulletin is closed for all of the 23 operat- 
ing BWRs to which it was issued for action. The main reason for 
incomplete insertion of control rods was found to be retention of a 
significant amount of undetected water in the scram discharge 
volume (SDV). The bulletin and its supplements were forwarded 
for information only to all BWRs with a construction permit. 


17547 (NUREG/CR—5313) Equipment qualification 
(EQ): Risk scoping study. Bustard, L.D.; Clark, J.; Medford, 
G.T.; Kolaczkowski, A.M. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1989. Contract AC04-76DP00789. 266p. 
(SAND—88-3330). NTIS, PC A13/MF AO1 - GPO - OSTI. 
Order Number T189007066/JAW. 

The objective of the EQ--Risk Scoping Study was to use 
probabilistic risk assessment (PRA) techniques (1) to assess the 
impact of electrical equipment environmental qualification or lack 
thereof on reactor risk and its uncertainties, and (2) to identify any 
analyses or testing that may be necessary to reduce the risk or its 
uncertainties stemming from lack of qualification of equipment im- 
portant to safety. To achieve these objectives, PRA techniques and 
insights were employed to identify equipment that must function in 
accident-induced harsh environments and whose failure would be 
risk significant. Several components from the resultant list were 
then selected for more detailed analyses. Accident scenarios and en- 
vironments, which PRAs suggest are risk significant, were deter- 
mined for each selected equipment operation. For these accident 
conditions, both equipment qualification research and test experi- 
ences were examined to determine whether equipment accident reli- 
ability might differ substantially from the reliability values based on 
normal operation conditions employed in past PRA analyses. Note, 
accident reliability information is generally unavailable. Where sig- 
nificant differences were considered probable, parametric risk 
achievement analyses were used to assess the potential risk impact 
of the equipment failures. In addition, those equipment qualification 
practices and outstanding research issues that potentially could 
impact the accident equipment reliability were noted. This informa- 
tion, when combined with perspectives regarding potential equip- 
ment risk impact, provided a basis for assessing the potential risk 
importance of various EQ practices and issues. Additional discus- 
sion regarding the study's approach, conclusions, and recommenda- 
tions is provided. 54 refs., 9 figs., 33 tabs. 


17548 (SSI—86-20) Fallout in Sweden from Chernobyl, 
Part 1. Kjelle, P.E. (National Inst. of Radiation Protection, 
Stockholm (Sweden)). 1986. 33p. NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; GPO Dep. Order Number 
DE88780152/JAW. 

The fallout from Chernobyl as recorded by the Swedish net- 
work of 25 fixed gamma monitoring stations during the three days, 
the 27th, 28th, and 29th of April 1986. The measurements are made 
2.5 meters above the ground. 


17549 (INIS-mf—10662) The Chernobyl reactor accident 
and its consequences: Informative report prepared on behalf 
of the IAEA meeting, Vienna, August 25--29, 1986: Part 1: 
General material. (Bundesministerium fuer Umwelt, Naturs- 
chutz und Reaktorsicherheit, Bonn (Germany, F.R.); Gesell- 
schaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germa- 
ny, F.R.); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow). Aug 1986. Translation 
source information not available. 80p. (In German). NTIS 
(US Sales Only), PC AOS/MF AOl - OSTI; GPO Dep. 
Order Number DE88780156/JAW. 

GRS has revised the German translation of part 1 of the 
report on the Chernobyl reactor accident. The translation is techni- 
cally clear and intelligible and contains the current technical terms. 
The report comprises a description of RBMK-1000, a chronological 
description of the accident, the analysis of the accident, the causes 
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of the accident, measures preventing the further development of the 
accident as well as measures controlling the radioactive contamina- 
tion of the environment and the population. The report discusses 
immediate emergency measures improving the safety of RBMK- 
type nuclear power plants and deals with recommendations for nu- 
clear safety engineering. 
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17550 Transition metal oxide electrochemical capacitors. 
Raistrick, I.D. (Los Alamos National Lab., Mailstop D429, 
Los Alamos, NM (US)); Berry, J.G.; Sherman, R.J. pp v of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Recently it has been recognized that certain transition metal 
oxides show distinct advantages over high-surface-area carbons as 
electrodes for electrochemical capacitors. This paper discusses the 
fabrication, characterization, and electrical properties of devices 
based on such oxides, the main example being ruthenium oxide, 
RuO/sub 2/. An improved fabrication procedure has been devel- 
oped that involves spraying the thermally unstable precursor, 
RuCl/sub 3/ . xH/sub 2/0, onto heated titanium substrates. Large 
specific capacitances can be obtained by building up the thicknesses 
of the active layer by repeated applications. A two-stage decompo- 
sition/oxidation procedure is used to maximize the capacitance. 
Values approaching 1F/cm/sup 2/ have been observed. Transmis- 
sion electron microscopy has demonstrated a porous, open structure 
with a particle size of about 100 A. In addition, the normal liquid 
electrolytes, such as H/sub 2/SO/sub 4/, have been replaced by 
solid polymer electrolytes. Such electrolytes provide significant ad- 
vantages over liquid electrolytes in terms of packaging and stabili- 
ty. Both the capacitance and the form of the response depend 
strongly on the relative interpenetration of the electrolyte and 
oxide phases. 
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17551 (PNL—6700) Calculation of equilibria at elevated 
temperatures using the MINTEQ geochemical code. Smith, 
R.W. (Pacific Northwest Lab., Richland, WA (USA)). Dec 
1988. Contract AC06-76RL01830. 59p. NTIS, PC A04 - 
OSTI. Order Number DE89007766/JAW. 

Coefficients and equations for calculating mineral hydrolysis 
constants, solubility products and formation constants for 60 miner- 
als and 57 aqueous species in the 13 component thermodynamic 
system K20-Na2O-CaO-MgO-FeO-Al:O3-SiO2-CO2-H20-HF-HCI- 
H2S-H2SO, are presented in a format suitable for inclusion in the 
MINTEQ computer code. The temperature functions presented for 
minerals are based on the MINTEQ data base at 25{degree}C and 
the integration of analytical heat capacity power functions. This ap- 
proach ensures that the temperature functions join smoothly with 
the low-temperature data base. A new subroutine, DEBYE, was 
added to MINTEQ that is used to calculate the theoretical Debye- 
Hueckel parameters A and B as a function of temperature. In addi- 
tion, this subroutine also calculates a universal value of the ex- 
tended Debye-Hueckel parameter, b/sub i/, as a function of tem- 
perature. The coefficients and equations provide the capability to 
use MINTEQ to more accurately calculate water/rock equilibrium 
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for temperatures of up to 250{degree}C, and in dilute, low-sulfate, 
near neutral groundwaters to 300{degree}C. 52 refs., 1 fig., 6 tabs. 
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17552 (AD-A—201082/5/XAB) Synthesis and properties 
of amorphous trichalcogenide cathode materials. Final report, 
1 July 1985-30 June 1988. Dunn, B.; Bunshah, R.F. (Califor- 
nia Univ., Los Angeles (USA). Dept. of Materials Science 
and Engineering). Aug 1988. 18p. NTIS, PC A03/MF AO1. 

The research program has demonstrated that thin films of 
MoS(2+y) (y= 0.3) can be prepared by vapor-deposition tech- 
niques. Electrical and optical properties of the films investigated as 
a function of sulfur content. The films can be electrochemically in- 
tercalated with 4 mol Li/mol MoS(2+-y). Lithium diffusion coeffi- 
cients were found to be in the range of 10-5 cm?/s and are depend- 
ent on film composition. 


17553 (NP—9770245) Recycling of battery manganese. 
Pfeiffer, T. (Goettingen Univ. (Germany, F.R.)). 5 Feb 
1987. 89p. (In German). NTIS (US Sales Only), PC A05/ 
MF AOl1. Order Number DE89770245/JAW. 

Reduced electrode mass from alkali-manganese cell were 
subjected to wet-chemical tests and fluidised bed tests. The difficult 
with the recycling was to oxidise the reduced manganese oxides 
while separating and/or recuperating undesirable components of 
used batteries, like mercury or zink at the same time. Wet-chemical 
treatment with acid produced and y-MnO/sub 2/ which is quite 
comparable to conventional quality manganese in terms of its 
degree of oxidation and its electrochemical properties. Sulphuric 
acid, when used as an oxidizing agent, produced oxidation degrees 
of 1,95 and more at a discharge capacity of 280 mAh/g. Another 
method was used in order to study the oxidising effect of SO/sub 
2//O/sub 2/ gaseous mixtures on reduced managenese mass. In a 
fluidised bed, designed especially for this purpose it was possible to 
separate manganese/graphite and zinc. The products are gravel-like 
zinc-oxide and manganese oxide globules which can be separated 
by straing to a certain extent. In a third approach used battery mass 
was suspended in water and wet-chemically treated by injecting 
SO/sub 2//O/sub 2/ (air) gaseous mixtures. Similar to the fluidised 
bed method this method produced gravel-like products which, 
were comparable to the fluidised-bed produced products exept for 
the lower oxidation degree of the manganese oxides. Another nega- 
tiv point was the metal-ion containing solution produced in the 
process which has to be subjected to waste treatment. 


17554 (PB—89-130181/XAB) Mercury-control technolo- 
gy-assessment study: Ray-O-Vac Corporation, Madison, Wis- 
consin. Preliminary survey report for the site visit of Septem- 
ber 23, 1981. Final report. (Dynamac Corp., Rockville, MD 
(USA). Enviro Control Div.). Sep 1982. 14p. NTIS, PC 
A03/MF AO1. 

An on-site visit was made to the Ray-O-Vac Corporation, 
Madison, Wisconsin to evaluate control equipment used to reduce 
hazardous exposures among workers to elemental mercury and 
mercury compounds. The facility manufactured zinc carbon batter- 
ies. The tour concentrated on the production of the mercury con- 
taining cathode base mix. Mercuric chloride arrived in plastic lined 
fiber drums, and was mixed with a zinc chloride solution. The re- 
sulting solution flowed by gravity to a centrifugal pump in the 
blend area where it was sprayed into an Abbe Mixer containing a 
mixture of dry ingredients including manganese dioxide and other 
ingredients. The cathode mix was transported to the production 
area where it was inserted into a paper-lined zinc can. Cotton work 
gloves, cloth coveralls, and disposable respirators were worn 
during mixing operations. Both biological monitoring and air-qual- 
ity monitoring were conducted regularly. The medical program at 
this facility included semi-annual physical examinations with em- 
phasis on the detection of toxic levels of manganese. The authors 
conclude that the use of mercuric chloride is infrequent enough 
that no additional mercury controls are necessary. 
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17555 (PB—89-130777/XAB) Mercury-control technolo- 
gy-assessment study: Ray-O-Vac Corporation, Portage, Wis- 
consin. Preliminary survey report for the site visit of Septem- 
ber 22, 1981. Final report. Telesca, D.R. (Dynamac Corp., 
Rockville, MD (USA). Enviro Control Div.). Sep 1982. 
25p. NTIS, PC A03/MF AOl1. 

An on-site visit was made to the Ray-O-Vac Corporation, 
located in Portage, Wisconsin for the purpose of investigating the 
control systems in place at this facility and evaluating their effec- 
tiveness in reducing the hazards of mercury exposure to workers. 
The major exposures at this facility arose during the production of 
mercury/zinc and silver/zinc button cells used for micro power ap- 
plications such as in watches and hearing aids. Work areas involv- 
ing the use of mercury or mercury-containing items were the zinc- 
amalgamation room, the mercury-mix room, the consolidation 
room, the hand-assembly room, the vault and the production assem- 
bly area. Descriptions were offered of the ventilation systems, 
baghouse-filter exhaust/supply systems, charcoal filter circulation 
system, equipment enclosures, tablet deduster, material-transfer con- 
tainers, zinc amalgamation controls, personal protective equipmeni, 
work practices, biological monitoring, and air quality monitoring. 
The combined baghouse- and charcoal-filter exhaust system with 
heat recovery was noted due to its energy savings potential and its 
combined reduction of mercury vapor and mercury particulate con- 
centrations. An in-depth study of the zinc-amalgamation operation 
and the ventilation system is recommended. 


17556 (PB—89-853923/XAB) Polymeric batteries. Janu- 
ary 1981-January 1989 (citations from the INSPEC: Informa- 
tion Services for the Physics and Engineering Communities 
data base). Report for January 1981-January 1989. (Nationa! 
Technical Information Service, Springfield, WA (USA)). 
Jan 1989. 85p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-852629. 

This bibliography contains citations concerning research, de- 
velopment, and applications of electrically conductive polymeric 
batteries. Fabrication and evaluation of polymer electrolytes and 
electrodes of polyacetylene, polyethylene, and polyether are exam- 
ined. Polymeric materials for lithium batteries and applications of 
polymeric batteries in microelectronics and transportation are pre- 
sented. (This updated bibliography contains 128 citations, 71 of 
which are new entries to the previous edition.) 


17557 (PB—89-854558/XAB) Battery grids: design and 
production. January 1975-January 1988 (Citations from the 
INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for January 1975-Janu- 
ary 1983. (National Technical Information Service, Spring- 
field, VA (USA)). Jan 1989. 57p. NTIS PC NO1/MF NOI. 

This bibliography contains citations concerning the design, 
development, and evaluation of battery grids. The design and pro- 
duction of grid materials based on lead-calcium alloys and lead 
alloys for maintenance-free batteries are discussed. Grid materials 
for applications in lead-acid batteries for electric vehicles, standby 
batteries for telephone services, industrial batteries, and batteries for 
float services are included. (Contains 90 citations fully indexed and 
including a title list.) 


17558 (PB—89-855589/XAB) Battery separators. Janu- 
ary 1970-January 1989 (Citations from the US Patent data 
base). Report for January 1970-January 1989. (National 
Technical Information Service, Springfield, WA (USA)). 
Feb 1989. 68p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-867867. 

This bibliography contains citations of selected patents con- 
cerning compositions and methods of manufacturing battery separa- 
tors. Microporous membranes, coatings, paper, sheet structures, and 
non-woven mats are included. A wide variety of battery applica- 
tions are also discussed. (This updated bibliography contains 170 ci- 
tations, 13 of which are new entries to the previous edition.) 
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17559 (PNL-SA—16675) Assessment of high-temperature 
battery systems. Sen, R.K. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1989. Contract AC06-76RL01830. 
103p. (CONF-8808137—Summ.). NTIS, PC A06/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89007554/JAW. 

From High-temperature battery systems workshop; Washing- 
ton, DC, USA (16 Aug 1988). 

Three classes of high-temperature batteries are being devel- 
oped internationally with transportation and stationary energy stor- 
age applications in mind: sodium/sulfur, lithium/metal sulfide, and 
sodium/metal chloride. Most attention is being given to the 
sodium/sulfur system. The Office of Energy Storage and Distribu- 
tion (OESD) and the Office of Transportation Systems (OTS) of 
the US Department of Energy (DOE) are actively supporting the 
development of this battery system. It is anticipated that pilot-scale 
production facilities for sodium/sulfur batteries will be in operation 
in the next couple of years. The lithium/metal sulfide and the 
sodium/metal chloride systems are not receiving the same level of 
attention as the sodium/sulfur battery. Both of these systems are in 
an earlier stage of development than sodium/sulfur. OTS and 
OESD are supporting work on the lithium/iron sulfide battery in 
collaboration with the Electric Power Research Institute (EPRI); 
the work is being carried out at Argonne National Laboratory 
(ANL). The sodium/metal chloride battery, the newest member of 
the group, is being developed by a Consortium of South African 
and British companies. Very little DOE funds are presently allocat- 
ed for research on this battery. The purpose of this assessment is to 
evaluate the present status of the three technologies and to identify 
for each technology a prioritized list of R and D issues. Finally, the 
assessment includes recommendations to DOE for a proposed high- 
temperature battery research and development program. 18 figs., 21 
tabs. 


17560 Results of a wind turbine/sealed lead-acid battery 
experiment. Freese, J.M.; Butler, P.C.; Cowan, R.A. (Sandia 
National Labs., Storage Batteries Div. 2525, P.O. Box 5800, 
Albuquerque, NM (US)). pp 1122-1123 of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Sandia National Laboratories (SNL) has been involved with 
the evaluation of battery systems in solar applications for several 
years. A "real life” wind turbine/battery experiment was performed 
using a flooded lead-acid battery storage system. This work was 
done under a contract to Rockwell International at Rocky Flats, 
Colorado, starting in 1983. A computer simulation model called 
SOLSTOR II developed at SNL (1), which incorporated wind 
speed data from Rocky Flats wind site, was used to determine an 
optimized system configuration. The model optimized the battery 
size and energy flows based on system life-cycle least cost. The ex- 
periment was conducted for two years and a paper was presented. 
At that time, the decision was made to continue this testing activity 
by replacing the flooded battery with an advanced sealed lead-acid 
battery. 


17561 A hydrogen/nickel oxide battery for remote appli- 
cations. Bush, D.M.; Sindorf, J.F. (Sandia National Labs., 
Albuquerque, NM (US));. pp 1118-1119 of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A hydrogen/nickel oxide battery is being developed for ter- 
restrial applications. The main thrust has been to reduce the cost of 
the aerospace technology, with only minimal changes in the per- 
formance characteristics. The latest battery design consists of indi- 
vidual prismatic cells in a sealed common pressure vessel. Thus, the 
battery is essentially maintenance free. The development work has 
been conducted at COMSAT Laboratories and Johnson Controls, 
Inc., under a cost sharing contract with Sandia National Laborato- 
ries. Contract deliverables include cells and batteries. At present, 
there are six cells and two batteries on test at Sandia. Testing of 
one of the batteries in conjunction with a photovoltaic array is de- 
scribed below. 
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17562 Design analysis of high-performance low-cost 
LiAl/FeS/sub 2/ rod cells. Lee, J. (Chemical Technology 
Div., Argonne National Lab., Argonne, IL (US)); Redey, 
L.; Kaun, T.D.; Nelson, P.A. pp v of Proceedings of the 
Electrochemical Society Fall :neeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Previous experiments at Argonne have shown the high 
energy and power capability of the dense upper-plateau LiAl/FeS/ 
sub 2/ prismatic cells. To minimize the cost and the fabrication dif- 
ficulties of molybdenum current collector in these cells, a rod-elec- 
trode cell design approach was considered. A typical cell consists 
of seven positive electrode rods, each surrounded by a tubular 
MgO separator and a perforated steel tube. The current is collected 
through seven molybdenum wires, thus minimizing the amount of 
expensive molybdenum and avoiding the difficulties in molybdenum 
welding. As a part of the advanced battery R and d program, a cell 
model was derived to calculate the electrode and cell sizes required 
to achieve the energy and power performance goals, and to study 
the effects of various design parameters on the energy and power 
capabilities of the cell. 


17563 Life-cycle cost projections for utility load-leveling 
systems. Humphreys, K.K. Jr.; Brown, D.R. (Pacific North- 
west Lab., P.O. Box 999, Richland, WA (US));. pp 133-134 
of Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Life-cycle cost estimates are presented at this paper for six 
battery and fuel cell technologies applicable to utility load-leveling 
systems. The estimates are based on a review of cost estimates for 
load-leveling systems prepared by battery developers, A and E 
firms, and independent investigators. Source data were adjusted to 
the battery module manufacturing guidelines developed by others, a 
set of balance-of-plant guidelines adapted from work completed by 
Public Service Electric and Gas, a standard plant size, and mid- 
1986 dollars. The adjusted cost estimates were combined with fi- 
nancial data and energy cost data to produce life-cycle cost esti- 
mates for each of the battery and fuel cell technologies. Life-cycle 
cost estimates were also prepared for the gas-fired turbine, com- 
pressed air energy storage, and conventional pumped-hydro storage 
technologies for comparative purposes. 


17564 Improvement of voltage regulation in Li/FeS/sub 
2/ thermal batteries. Godshall, N.A.; Guidotti, R.A. (Sandia 
National Labs., Albuquerque, NM (US));. pp 235-236 of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Thermally activated batteries embody many unique charac- 
teristics not attainable with other electrochemical systems. Howev- 
er, poor voltage regulation has historically been one of their few 
disadvantages. A new technique has been developed which greatly 
improves the voltage regulation of lithium/iron-disulfide thermally 
activated batteries. Total elimination of the detrimental initial volt- 
age transient is accomplished by this technique, along with im- 
provement in voltage regulation at the end of discharge of long-life 
thermally activated batteries. This technique, known as multi-phase 
lithiation, utilizes thermodynamic and phase equilibria principles to 
fix the initial components activities of the three elemental compo- 
nents (Li, Fe, and S) found in the positive electrodes of thermally 
activated Li/FeS/sub 2/ batteries. 


17565 Alternative anodes for secordary !ithium batteries. 
Abraham, K.M.; Pasquariello, D.M.; Willstaedt, E.B.; 
McAndrews, G.F. (EIC Labs. Inc., 111 Downey Street, 
Norwood, MA (US));. pp 111 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 
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From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The safety and cycle life problems in ambient temperature 
secondary Li batteries, usually associated with the high reactivity 
of elemental Li anode, may be overcome with the use of alternative 
anodes in which Li activity is less than unity. To this end, Li/sub 
x/WO/sub 2/, Li/sub x/Fe/sub 2/O/sub 3/ and B-LiAl have been 
studied. Some of the requirements for alternative anodes, which un- 
dergo Li insertion reactions, include: A low equivalent weight; A 
small free energy change for the insertion reaction with Li; A high 
diffusivity for Li/sup +/ in the solid state structure of the anode; 
High reversibility for the insertion reaction; Good electronic con- 
ductivity; Thermal stability and chemical compatibility with the 
electrolyte; Ease of fabrication into suitable electrode structures. 


17566 Verification of lead-acid battery performance 
model for photovoltaic applications. Chamberlin, J.L. (Sandia 
National Labs., Albuquerque, NM (US));. pp 1124 of Pro- 
ceedings of the Electrochemical Society Fall meeting: Ex- 
tended abstracts. Volume 87-2. Pennington, NJ; The Elec- 
trochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Many stand-alone photovoltaic (PV) applications require 
energy storage for their effective operation. Today this storage is 
almost exclusively provided by lead-acid batteries. An often-used 
method for sizing these batteries is by means of computer simula- 
tions. In such sirnulations, the performance of trial system designs 
are calculated, using representative load and weather information, 
to determine their ability to satisfy the application requirements. 
Various battery capacities and array sizes are tried until a satisfac- 
tory design is obtained. Obviously, the success of this sizing method 
depends on the validity of the battery model, a model which must 
reflect the effects that the PV use environment has on the battery 
performance. Because of the vagrant nature of solar radiation, the 
lack of sophistication in PV charge controllers, and the remote 
nature of many PV sites, PV batteries are subjected to varying and 
possibly inappropriate charging rates, voltages and durations; in- 
complete charging, and infrequent charge equalization and mainte- 
nance. Thus, a battery’s conventionally expected performance may 
not be realized when it is used in a PV application. 


17567 Mathematical model of the secondary Zn/NiOOH 
cell. Miller, K.G.; McLarnon, F.R.; Cairns, E.J. (Applied 
Science Div., Lawrence Berkeley Lab., Berkeley, CA 
(US));. pp 216 of Proceedings of the Electrochemical Socie- 
ty Fall meeting: Extended abstracts. Volume 87-2. Penning- 
ton, NJ; The Electrochemical Society (1987). (CONF- 
871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The alkaline zinc electrode has long been considered for use 
in high-performance secondary batteries proposed for various port- 
able-power applications. It combines the features of low-cost mate- 
rials, high power density and low equivalent weight. In practice, 
however, the electrode has been found to fail after 100-300 cycles 
due to significant capacity loss. This failure is attributed to the re- 
distribution of active material over the surface of the Zn electrode 
(shape change), although in some cases dendrite shorting and passi- 
vation of the electrode may also be problems. A major contributing 
factor to the rate of shape change is the high solubility of the dis- 
charge product, Zn(OH)/sub 4//sup 2-/(zincate),in the alkaline 
electrolyte. Models have been proposed to explain shape change 
but the forces driving this phenomenon remain uncertain. 


17568 Experimental evaluation of nickel-based alkaline 
batteries developed for electric propulsion. Miller, J.F.; Mul- 
cahey, T.P.; Webster, C.E.; Hogrefe, R.L.; Kulaga, J.E. 
(Argonne National Lab., Chemical Technology Div., Ar- 
gonne, IL (US)). pp 212-213 of Proceedings of the Electro- 
chemical Society Fall meeting: Extended abstracts. Volume 
87-2. Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Rechargeable batteries based on advanced technologies using 
nickel oxide positive electrodes and iron, cadmium or zinc negative 
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electrodes in an alkaline electrolyte are being developed for electric 
vehicle propulsion by a number of government and private indus- 
try-sponsored programs. Argonne National Laboratory (ANL) has 
conducted experimental evaluations on batteries of these technol- 
ogies to determine their performance, life, and operational charac- 
teristics. Standardized test procedures were carried out under con- 
trolled laboratory conditions to evaluate these characteristics. This 
paper reports the results of the ANL evaluations. 


17569 Hydride generation from Exide load-leveling cells. 
Marr, J.J.; Smaga, J.A. (Chemical Technology Div., Ar- 
gonne National Lab., Argonne, IL (US));. pp 142-143 of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Large Exide lead-acid cells (3100-Ah rated capacity) have 
been developed for usage in utility load-leveling plants. The grids 
in these cells are fabricated from lead-antimony alloys containing 
small amounts of arsenic. A major advantage for cells with Pb-Sb 
grids is the ability to withstand deep discharge over extended oper- 
ational times. However, these additives also result in the generation 
of extremely toxic hydrides during part of the recharge cycle. The 
cumulative hydride generation from arrays of cells in a utility load- 
leveling plant could pose a health hazard unless adequate safe- 
guards are in place. To determine the severity of this potential 
problem, we conducted an experimental study to quantify the stib- 
ine and arsine evolution during a typical duty cycle from a prototo- 
pic module built by Exide. The results of this EPRI- sponsored 
study provide some guidance in determining ventilation and/or 
abatement requirements for future load-leveling plants. The six-cell 
module used for these measurements was placed under test in 1982 
and had accumulated over 1880 cycles at 40 to 50°C prior to this 


study. Others have discussed the design and performance of this 
module. 


17570 Chemical mechanism for overcharge protection in 
lithium-alloy/metal disulfide cells. Redey, L. (Argonne Na- 
tional Labs., Chemical Technology Div., 9700 S. Cass Ave., 
Argonne, IL (US)). pp v of Proceedings of the Electro- 
chemical Society Fall meeting: Extended abstracts. Volume 
87-2. Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

At present, to prevent detrimental overcharge reactions, lith- 
ium-alloy/metal sulfide cells must not be charged over an experi- 
mentally established cell voltage limit. The most detrimental over- 
charge reactions for the anode are soluble transition-metal salt for- 
mation from the active material and dissolution of the current col- 
lector. Maintaining the charge voltage at or below the voltage limit 
and simultaneously reaching equal capacity in each serially con- 
nected cell of a metal sulfide battery over many cycles are difficult 
tasks. To overcome this difficulty, a special integrated charger-bat- 
tery system has been developed. Ideally, the battery overcharge 
control, however, should rely on a built-in chemical mechanism 
that furnishes the cells with an inherent overcharge tolerance. Simi- 
lar mechanisms is available in lead-acid and Ni-Cd cells. 
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17571 (DOE/IE/10521—H2) Malaysia: Asia Pacific 
energy series: Country report. Danker, M.; Totto, L. (East- 
West Center, Honolulu, HI (USA). Resource Systems Inst.). 
Nov 1988. Contract FG01-861E10521. 191p. NTIS, PC 
A10/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007773/JAW. 

The purpose of this report is to present an overview of 
Malaysia’s energy planning policy and to analyze its energy re- 
sources and economic developments. Geography, populations, poli- 
tics, oil industry, natural gas industry, petrochemicals industry, 
coal, and electricity are the topics included in this report. Future 


economic and energy growth are emphasized in one section. 51 
tabs., 12 figs., 62 refs. 
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17572 (DOE/TE/10521—H3) Taiwan: Asia Pacific 
energy series: Country report. Johnson, T.; Fridley, D.; 
Kang, Wu. (East-West Center, Honolulu, HI (USA). Re- 
source Systems Inst.). Mar 1988. Contract FG01-861E10521. 
130p. NTIS, PC A07/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007774/JAW. 

The purpose of this report is to present an overview of 
Taiwan's energy planning and policy and to analyze its energy re- 
sources and economic developments. Oil industry, natural gas in- 
dustry, coal industry, petrochemical industry, and electric power 
are the major topics included in the report. 35 tabs., 12 figs. 18 
refs. 


17573 (DOE/IE/10521—H4) Australia: Asia Pacific 
Energy Series: Country report. Hoffman, S. (East-West 
Center, Honolulu, HI (USA). Resource Systems Inst.). Feb 
1988. Contract FG01-861E10521. 231p. NTIS, PC A12/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007775/ 
JAW. 

This report gives an overview of Australia’s geography, 
population, and national politics and economy. It also outlines the 
Australia’s natural resources and industries, such topics as petrole- 
um industry, natural gas, coal industry, uranium mines, and electric- 
ity are included. Prospects for synthetic fuels and renewable energy 
are also presented. One chapter depicts energy in accordance to the 
whole picture of the nation’s economy. 83 tabs., 22 figs. 


17574 (DOE/IE/10521—H5) Singapore: Asia Pacific 
energy series: Country report. Doshi, T. (East-West Center, 
Honolulu, HI (USA). Resource Systems Inst.). Jun 1988. 
Contract FG01-861E10521. 143p. NTIS, PC A08/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89007776/JAW. 

The purpose of this report is to present an overview of 
Singapore's energy planning and policy and to analyze its energy 
resources and economic developments. Geography, populations, 
energy consumption, and oil industry are the major topics included 
in this report. 55 tabs., 3 figs., 40 refs. 


17575 (DOE/TE/10521—H6) Thailand: Asia Pacific 
energy series: Country report. Fridley, D. (East-West 
Center, Honolulu, HI (USA). Resource Systems Inst.). Nov 
1988. Contract FG01-861E10521. 178p. NTIS, PC A09/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89007919/ 
JAW. 

As part of our continuing assessment of the Asia-Pacific 
energy markets, the Energy Program has embarked upon country 
studies that discuss in detail the structure of the energy sector in 
each country within the region. The country studies also provide 
the reader with an overview of the economic situation and, when 
possible, of the political situation in the country under study. We 
have particularly highlighted petroleum and gas issues in the coun- 
try studies and have attempted to show the foreign trade implica- 
tions of oil and gas trade. Finally, as much as possible, we have 
provided the latest available statistics---more often than not, from 
unpublished sources. Staff members have traveled extensively in the 
countries under review and have spoken to top policymakers in 
government and industry. Thus, these reports provide not only in- 
formation but the latest thinking on energy issues in various coun- 
tries. It is our hope that over the next few years these country stud- 
ies can be updated and will provide a continuous, long-term source 
of energy sector analysis for the Asia-Pacific region. 48 refs., 23 
figs., 56 tabs. 


17576 (LAPP-T—8802) Study of z/sup 0/ eta reson- 
ances produced in 7/sup -/p collisions at 100 GeV. Boute- 
meur, M. (Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules). Apr 1988. 159p. (In French). 
NTIS (US Sales Only), PC A08/MF AO1. Order Number 
DE88756883/JAW. 

This work enters into the domain of light quark meson spec- 
troscopy. It consists in the study of the exclusive reaction 7/sup -/ 
P -> (7/sup 0/eta) n measured in the NA12 experiment at CERN. 
After a short description of the experimental set-up, the selection 
procedures of the events and the detection efficiency corrections 
are discussed. The background sources for the reaction are also ex- 
plained. The qualitative analysis of the selected events shows a 
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strong forward-backward asymetry, in the Gottfried-Jackson frame 
of the 7/sup 0/eta system, in the 1400 MeV mass range. This asy- 
metry could arise through the presence of an odd partial wave 
interfering with the D wave of a/sub 2/(1320) which dominates the 
mass spectrum. A partial wave analysis of the 7/sup 0/eta angular 
distributions is performed using three different methods. It indicates 
clearly the existence of a resonance with exotic quantum numbers: 
J/sup PC/ = 1/sup -+/, I/sup G/ = 1/sup -/ at M/sub 7//sup 
0//sub eta/ = 1400 MeV. This is the first observation of a meson 
that can in no way be a qantiq state. A new structure is observed in 
the S partial wave with the quantum numbers J/sup PC/ = 0/sup 
++/, and two other new structures are also observed in the D 
partial wave with the quantum numbers J/sup PC/ = 2/sup + +/. 
The obtained results concerning the known resonances a/sub 0/ 
(980) and a/sub 2/(1320) are in good agreement with previous re- 
sults given by other experiments. 


17577 (NEANDC—245-U, pp 265-278) Results of recent 
code comparisons. Vonach, H.K. (Vienna Univ. (AT). Inst. 
fuer Radiumforschung und Kernphysik). 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Ausiria (10 Feb 1988). 

The results of a recent international "blind intercomparison”, 
that is a comparison of nuclear model calculations with each other 
and with experimental results unknown at the time of the calcula- 
tions, are presented and discussed. Participants from 7 laboratories 
calculated the secondary neutron energy and angular distribution 
from the interaction of 25.7 MeV neutrons with the nucleus /sup 
184/W, before these measured double-differential neutron emission 
cross-sections were made available. The comparison demonstrates 
that these models can reasonably describe the neutron energy spec- 
trum except for the highest energy part, where an additional contri- 
bution from direct excitation of collective levels is definitely 
needed. The angular distributions can at present only be described 
adequately by phenomenological and semi-phenomenological meth- 
ods. In addition some questions connected with the 1984 preequili- 
brium code intercomparison on /sup 93/Nb are reexamined. Espe- 
cially the description of the neutron emission spectra at 14 and 25 
MeV and the total proton emission cross-sections at 14 MeV are 
discussed in comparison with new measurements. It is pointed out 
that the spread in the reported total proton emission cross-sections 
needs further investigation. 


17578 (NP—9770256) Energy programme 1988 of the 
State Government of Lower Saxony. (Landesregierung Nie- 
dersachsen, Hannover (Germany, F.R.)). 1988. 120p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE89770256/JAW. 

After a description of the basic position, of data relating to 
the energy policies of the State Government and objectives with 
regard to the national economy and energy policies, details are 
given of a few important steps in the development of the oil indus- 
try, the gas industry, the domestic distribution of oil and natural 
gas, the coal industry, nuclear energy and electricity, with regard 
to the price of electricity and in the heating market. Following 
that, an estimate of energy consumption in Niedersachsen until 1995 
is presented. An overview is given in the last chapter of measures 
taken by the State Government of Lower Saxony concerning polli- 
cies for energy and regulations, as they affect the following areas: 
Oil, natural gas and liquefied, petroleum gas, coal, nuclear energy, 
waste disposal from nuclear power stations, electricity, the heating 
market, energy research and the use of renewable energy sources, 
environmental protection and energy and monopolies law. 
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REFER ALSO TO CITATION(S) 17581, 17646, 17667 


17579 (ANL/EES-TM—357) Advanced Utility Simula- 
tion Model (AUSM): State-level projections of required elec- 
trical generation and sources of supply. Hanson, D.A.; 
Bragen, M.J.; Browdy, M.; Boyd, G.A. (Argonne National 
Lab., IL (USA). Energy and Environmental Systems Div.). 
Nov 1988. Contract W-31109-ENG-38. 82p. NTIS, PC 
AO05/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007306/JAW. 

In the National Acid Precipitation Assessment Program 
(NAPAP), Task Group B (TG-B) is responsible for developing and 
testing models that can be used to project fuel use and air pollutant 
emissions by sector. As discussed in the Foreword, this work is 
being carried out in two phases. All activities described in this 
report have taken place under Phase 1 of the TG-B program. This 
report addresses one aspect of the work to supply energy-economic 
driver data to the TG-B emissions model set: sources of electrical 
generation for calibrating the Advanced Utility Simulation Model 
(AUSM). 13 refs., 2 figs., 14 tabs. 


17580 (DOE/IE/10521—H1) Philippines: Asia Pacific 
energy series: Country report. Hoffman, S. (East-West 
Center, Honolulu, HI (USA). Resource Systems inst.). Nov 
1988. Contract FG01-861E10521. 105p. NTIS, PC A06/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007772/ 
JAW. 

The purpose of this report is to present an overview of Phil- 
ippines energy planning and policy and to analyze its energy re- 
sources and economic developments. Geography, population, geo- 
thermal reserves, coal, oil industry, electricity, and renewable 
energy are the major topics included in the report. A chapter is fo- 
cused on national economy and energy policy. 40 tabs., 2 figs. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 16988, 17008, 17444, 17563, 17597, 17624, 
17625, 17626, 17653 


17581 (CONF-8810163—3) The effects of changes in the 
economic structure on energy demand in the USSR and the 
US. Kononov, Yu D.; Huntington, H.G.; Medvedeva, E.A.; 
Boyd, G.A. (Argonne National Lab., IL (USA)). Oct 1988. 
Contract W-31109-ENG-38. 25p. NTIS, PC A03/MF AOI - 
OSTI,; 1; GPO Dep. Order Number DE89007388/JAW. 

From Soviet-American symposium on energy conservation 
research and development; Yalta, USSR (6 Oct 1988). 

Researchers in both the US and the USSR expect further re- 
duction in their economy's energy use per output. An important 
factor underlying this trend is the shift in the structure of economic 
production away from energy-intensive sectors. This paper focuses 
on studies conducted in both countries to measure the relative im- 
portance of shifts within the economy on energy demand. A signifi- 
cant achievement in this collaboration is the use of the same meth- 
odology for analyzing this issue. This means that differences in the 
results between countries will be reflecting primarily differences in 
energy use trends rather than differences in methodology. Both his- 
torical and projected trends for the two countries are examined. 12 
refs., 12 figs., 3 tabs. 


17582 (DITR—9007808) DITR annual report, 1987--88. 
(Department of Industry, Technology and Resources, Mel- 
bourne (Australia)). 1988. 145p. NTIS (US Sales Only), PC 
A07/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007808/JAW. 

The annual report of Australia’s Department of Industry, 
Technology and Resources covers the major initiatives and high- 
lights of the Department's activities over the financial year 1987-- 
1988, as it worked to implement the government's economic policy. 
The theme of the economic policy continues to be the economic 
strategy which emphasizes international economic shifts. Key initia- 
tives and programs providing services to industry and energy re- 
sources and mining industry are also covered. 
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17583 (EPRI-CU—6272) Utility energy strategies: The 
role of efficiency, productivity, and conservation: Final 
report. Scheer, R.M. (Electric Power Research Inst., Palo 
Alto, CA (USA); Energetics, Inc., Columbia, MD (USA)). 
Feb 1989. 70p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T189007530/JAW. 

Meeting the electricity supply and demand challenges that 
lie ahead in the 1990s involves effective planning now before the 
challenges emerge as serious problems. An emerging issue that al- 
ready affects demand-side planning concerns the relationships 
among economic efficiency, energy efficiency, energy productivity, 
and energy conservation. These four energy-related” objectives, 
while interrelated, imply different demand-side strategies, affect 
energy users differently, and steer utility planning in profoundly 
different directions. This report will define the four energy-related 
objectives in clear, concise terms. Analysis of the relative impor- 
tance of the four objectives includes assessing why utilities, policy- 
makers, and customers have interest in them. The analysis also 
covers the relative merits of the four objectives and shows how 
utilities, policymakers, and customers can develop strategies for 
electric power usage. For example, a utility demand-side plan that 
emphasizes energy-efficient lighting, but fails to recognize the po- 
tential for reduced labor productivity due to poor lighting quality, 
is not responsive to customer needs for greater economic efficiency. 
Similarly, a demand-side plan that emphasizes load growth without 
anticipating the potential for impact supply requirements may be 
creating serious problems for the future. Through concentration on 
the overall benefits of improved economic efficiency for customers 
and an understanding of the interaction of energy productivity, effi- 
ciency, and conservation, utilities can play a fundamental role in 
improving the value of energy to businesses and other customers. 
73 refs., 16 figs., 22 tabs. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 16990, 17130, 17661, 17678, 17693, 17694, 
17704, 17969, 18190, 18191, 18241, 18243, 18244, 18245, 18246, 18247, 18258, 
18270, 18271, 18272, 18273, 18274, 18275, 18276, 18277, 18278, 18279, 18280, 
18281, 18321, 18322, 18323, 18324, 18325, 18326, 18327, 18328, 18330, 18451 


17584 (NEI-NO—73) Environmental poison research. Re- 
views and future strategies. Dybing, E.; Dahle, Oe.; Ferm, 
R.; Rensvik, H.; Roenning, O.I.; Oesteraas, T.; Gjoes, N. 
(Statens inst. for folkehelse, Oslo (Norway); Esso Norge a.s, 
Oslo (Norway); Statens Naturvaardsverk, Stockholm 
(Sweden); Statens forurensningstilsyn, Oslo (Norway); Uni- 
versitetet i Trondheim (Norway); Inst. for georessurs og 
forurensningsforskning (Norway); Senter for industriforskn- 
ing, Oslo (Norway)). (Norges Teknisk-Naturvitenskapelige 
Forskningsraad. Utvals for Miljoegifter). 1988. 66p. (In Nor- 
wegian). NTIS (US Sales Only), PC A04/MF A0Ol1. Order 
Number DE88756598/JAW. 

The report gives a review of the environmental poison re- 
search in Norway, and discusses future aspects in this field which 
are as follows: Environmental poison - earlier and future research 
strategies, definitions, and limits; environmental poison research in 
the research organization Norges Teknisk-Naturvitenskapelige 
Forskningsraad - a review; future environmental poison problems 
and research; plans for the future environmental poison research. 5 
tables, 271 references. 


17585 (PB—89-130389/XAB) Single-laboratory evalua- 
tion and modification of US EPA (Environmental Protection 
Agency) Methods 7470 and 7471 for the determination of 
mercury in aqueous and solid hazardous wastes (journal ver- 
sion). Churchwell, M.E.; Livingston, R.L.; Sgontz, D.L.; 
Messman, J.D.; Beckert, W.F. (Battelle Columbus Div., OH 
(USA)). 1988. 17p. NTIS, PC A03/MF AO1. 

Pub. in Environment International, Vol. 13, 475-489(1987). 

The current U.S. Environmental Protection Agency (U.S. 
EPA) protocols for mercury determinations in aqueous and solid- 
waste samples (SW-846 Methods 7470 and 7471) using recirculating 
cold-vapor atomic absorption spectrometry (CV-AAS) were evalu- 
ated. The U.S. EPA protocols have been modified in a single-labo- 
ratory study to facilitate additional QC measures, to enhance de- 
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tectability for low-level mercury concentrations, and to eliminate 
nonspecific vapor-absorption interferences. Volumetric manipula- 
tions for additional QC measures, if required, are facilitated by per- 
forming the sample digestions in Erlenmeyer flasks rather than in 
the current Biochemical Oxygen Demand (BOD) reduction-aer- 
ation bottles. Instrument detectability is improved 10-fold by using 
a gas sparging bottle as a dedicated reduction-aeration vessel and a 
silver wool-amalgamation CV-AAS system operated in an open 
configurition. The on-line amalgamation thermal-desorption proc- 
ess of the modified CV-AAS system eliminates interfering water 
and organic matrix vapors prior to the mercury absorption meas- 
urement. Good accuracy and precision have been obtained with the 
amalgamation CV-AAS sysiem for the analyses of four reference 
sediment materials. 


17586 (PB—89-132203/XAB) Chemical, physical, and bi- 
ological properties of compounds present at hazardous-waste 
sites. Final report. (Clement Associates, Inc., Fairfax, VA 
(USA)). 27 Sep 1985. 543p. NTIS, PC A23/MF AOl1. 

The chemical profiles are intended to serve as a concise ref- 
erence with information on the physicochemical properties, trans- 
port and fate, toxicity, and regulatory standards for individual 
chemicals identified by the EPA Office of Waste Program Enforce- 
ment at hazardous-waste sites. The profiles can be used in conjunc- 


tion with the Toxicology and Endangerment Assessment Hand- 
books. 


17587 (PB—89-134357/XAB) Review of ecological risk- 
assessment methods. Final report. Norton, S.; McVey, M.; 
Colt, J.; Durda, J.; Hegner, R. (ICF, Inc., Fairfax, VA 
(USA)). Nov 1988. 181p. NTIS, PC A09/MF AO1. 

This report provides a review of several of the methods de- 
veloped by EPA and other Federal and State agencies for assessing 
ecological impacts or risks associated with the release of toxic or 
hazardous substances into the environment. Included is a review of 
legislative or executive directives under which ecological assess- 
ment methods were developed. Three general objectives of ecologi- 
cal assessments are identified and discussed. Qualitative and quanti- 
tative methods are discussed, and top-down and bottom-up ap- 
proaches are compared. Individual reviews of twenty ecological as- 
sessment methods focus on four major components of ecological 
risk assessment: receptor characterization, hazard assessment, expo- 
sure assessment, and risk characterization. 


17588 (POEF-T—3494) Instrumentation Technical Pro- 
gram Management Team: Annual report, FY-1988. Gramet- 
bauer, G.L.; Wallace, B.W.; Hanson, M.L. (Martin Marietta 
Energy Systems, Inc., Piketon, OH (USA)). 30 Jan 1989. 
Contract AC05-76OR00001. 21p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89007231/JAW. 

The Instrumentation Technical Program Management Team 
(ITPMT) was chartered to consolidate, coordinate, and manage 
Process and Long- Range Technical Support (P and LRTS) activi- 
ties in the areas of process, environmental, health, and safety instru- 
mentation. During FY-1988, steps have been taken toward improv- 
ing the effectiveness of a limited technical support program, includ- 
ing initiation of the acquisition of a modest number of additional 
people, limitation of numbers of projects to a very selected few, 
and the encouragement of other Teams to address instrumentation 
development. This report will be in the same format as the last two. 
A generalized summation of instrumentation P and LRTS support 
known to be currently of high priority and expected to be ad- 
dressed during the FY-1989 and FY-1991 time frame will be pre- 
sented, with the expectation that addressing all of the listed work 
will be precluded by presently-unidentifiable demands. FY-1989 
milestones will, however, be described in some detail. 


17589 (SI-R—851203-2) Particles, polycyclic aromatic 
hydrocarbons, and mutagenetic activity in flue gases by the 
combustion of four various types of fuels in one and the same 
furnace. Benestad C.; Jebens, A.; Tveten, G. (Senter for In- 
dustriforskning, Oslo (Norway)). Feb 1988. 16p. (In Norwe- 
gian). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88756608/JAW. 

The report presents the test results from the combustion of 
various types of biomass fuels and coal done in one and the same 
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furnace under similar combustion conditions. The various contents 
of dust and PAH (Polycyclic Aromatic Hydrocarbons) and also the 


mutagenic activity in the flue gases are tested and compared. 6 
figs., 7 tabs. 


2904 Natural Resources 


17590 (NEI-DK—132) Energy plan for Greenland. 
(Groenlands Tekniske Organisation, Copenhagen (Den- 
mark)). Dec 1987. 263p. (In Danish). NTiS (US Sales 
aa PC A12/MF AOl. Order Number DE88756594/ 
AW. 

A report from the Ministry’s Working Committee on 
Greenlands’s energy policy had recommended that, in the future, 
the contry’s energy production should be based on coal and, pri- 
marily, water power. This was in order that Greenland could be 
independent of oil import and thus cut down on energy expenses. 
The economical aspects of this policy are discussed, especially in 
relation to the power supply in specific urban areas. The possibility 
of optimally exploiting domestic energy resources are considered in 
detail. (AB). 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 17019, 17025, 17221, 17352, 17353, 17396, 
17416, 17616, 17705, 17901, 17966, 18027, 18460 


17591 (CNIC-I—002, pp 879-885) Dynamic approach to 
technology transfer. Shave, D.F.; Kent, G.F.; Giambusso, 
A.; Jacobs, S.B. (Stone and Webster Engineering Corp., 
Boston, MA (USA)). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Stone and Webster Engineering Corporation has developed 
a systematic program for achieving efficient, effective technology 
transfer. This program is based on transferring both know-why and 
know-how. The transfer of know-why and know-how is achieved 
most effectively by working in partnership with the recipient of the 
technology; by employing five primary transfer mechanisms, ac- 
cording to the type of learning required; by treating the technology 
transfer as a designed process rather than an isolated event; and by 
using a project management approach to control and direct the 
process. This paper describes the philosophy, process, and training 
mechanisms that have worked for Stone and Webster, as well as 
the project management approach needed for the most effective 
transfer of technology. 


17592 (DOE/ER—0184/4) Guide for the preparation of 
applications for the University Research Instrumentation Pro- 
gram, 1989. (USDOE Office of Energy Research, Washing- 
ton, DC). 1988. 35p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007328/JAW. 

The University Research Instrumentation (URI) program 
has been developed as part of an interagency effort under the co- 
ordination of the Office of Science and Technology Policy to help 
alleviate the overall shortage of sophisticated state-of-the-art instru- 
ments required for advanced scientific and technical research at 
universities. The program was initiated in FY 1984 with a recom- 
mended funding level in the Energy and Water Development Ap- 
propriation Act of $4,000,000. The FY 1989 Congressional appro- 
priation for this is $5,000,000. The overall objective of this program 
is to assist university and college scientists in strengthening their ca- 
pabilities to conduct long-range experimental scientific research in 
specific energy areas of direct interest to DOE through the acquisi- 
tion of specialized research instrumentation. An ancillary but, nev- 
ertheless, important objective of this program is to ensure that 
graduate students are trained in the use of state-of-the-art research 
equipment. Therefore, the number of graduate students associated 
with energy research projects utilizing this equipment is of special 
interest to DOE. 
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17593 (EPRI-P—6181) Proceedings: 1988 utility strate- 
gic issues forum: Planning in 2 competitive environment. Lu- 
bonovich, S.M. (comp.). (Electric Power Research Inst., 
Palo Alto, CA (USA)). Dec 1988. 207p. (CONF-8803189— 
). Research Reports Center, Box 50490, Palo Alto, CA 
94303. Order Number TI89005532/JAW. 

From 1988 utility strategic issues forum; Atlanta, GA, USA 
(15 Mar 1988). 

EPRI's first annual Utility Strategic Issues Forum was held 
in Atlanta, Georgia on March 15 and 16, 1988. The primary pur- 
pose of the Forum was to present and discuss strategic issues relat- 
ed to utility business and strategic planning. Since many utilities are 
experiencing increasing competition, we chose as our first theme 
“Planning in a Competitive Environment”. To promote a better un- 
derstanding of associated planning issues of competition, we de- 
signed the following three sessions: competition in the electric utili- 
ty industry; operating a utility system in a competitive environment; 
and investment strategies io meet competition. The Forum com- 
bined results from EPRI research coupled with novel concepts and 
ideas considered or implemented by utilities, government agencies, 
consultants and others. 


17594 (NP—9770265) Federal research policy 1988. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Apr 1988. 437p. (In German). NTIS (US 
Sales Only), PC A19. Order Number DE89770265/JAW. 

Current challenges to science and research in the field of sci- 
entific-technological innovation are: To safeguard the competitive- 
ness of particularly high-grade and demanding products in those 
parts of the world market where competition is hard; careful, re- 
sponsible and at the same time economically reasonable use of 
nature and the natural resources; scientific and technological effi- 
ciency of this country as a partner in the world. The newly orient- 
ed research policy approves technical progress and invites top per- 
formances. One of the most important immediate problems is the 
training of qualified young scientists. The Federal Government 
views the technological development also in relation to the risks, 
but is convinced that possible disadvantages can be reduced to 
become negligible. Information technology, new material, bio and 
laser technologies, having interindustrial importance, play a part in 
economy world-wide as key technologies. Besides expenditure for 
sciences, measures and promotion instruments, the main points of 
emphasis of promotion as well as the international cooperation are 
described in detail as to their tasks, structure and volume; further- 
more the individual research institutions of the Federal Republic of 
Germany are pointed out. The statistics appended contain the finan- 
cial data regarding science expenditure. 


17595 (ORNL/CON—275) Commercializing government- 
sponsored innovations: Twelve successful buildings case stud- 
ies. Brown, M.A.; Berry, L.G.; Goel, R.K. (Oak Ridge Na- 
tional Lab., TN (USA)). Jan 1989. Contract ACO05- 
840R21400. 147p. NTIS, PC A07/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007859/JAW. 

This report examines the commercialization and use of R 
and D results funded by DOE’s Office of Buildings and Communi- 
ty Systems (OBCS), an office that is dedicated to improving the 
energy efficiency of the nation’s buildings. Three goals guided the 
research described in this report: to improve understanding of the 
factors that hinder or facilitate the transfer of OBCS R and D re- 
sults, to determine which technology transfer strategies are most ef- 
fective and under what circumstances each is appropriate, and to 
document the market penetration and energy savings achieved by 
successfully-commercialized innovations that have received OBCS 
support. Twelve successfully-commercialized innovations are dis- 
cussed here. The methodology employed involved a review of the 
literature, interviews with innovation program managers and indus- 
try personnel, and data collection from secondary sources. Six ge- 
neric technology transfer strategies are also described. Of these, 
contracting R and D to industrial partners is fourd to be the most 
commonly used strategy in our case studies. The market penetra- 
tion achieved to date by the innovations studied ranges from less 
than 1% to 100%. For the three innovations with the highest pre- 
dicted levels of energy savings (i.e., the flame retention head oil 
burner, low-E windows, and solid-state ballasts), combined cumula- 
tive savings by the year 2000 are likely to approach 2 quads. To 
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date the energy savings for these three innovations have been about 
0.2 quads. Our case studies illustrate the important role federal 
agencies can play in commercializing new technologies. 27 refs., 21 
figs., 4 tabs. 


17596 (ORNL/M—692) Building Thermal Envelope Sys- 
tems and Materials (BTESM) and research utilization/tech- 
nology transfer progress report for DOE Office of Buildings 
and Community Systems: Monthly progress report. Samples, 
S.D.; Coleman, G.L. (comps.). (Oak Ridge National Lab., 
TN (USA)). Dec 1988. Contract AC05-84OR21400. 55p. 
NTIS, PC A04/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007914/JAW. 

The Monthly Report of the Building Thermal Envelope Sys- 
tems and Materials (BTESM) Program is a monthly update of both 
in-house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


17597 Cost analysis planning for DOE’s Office of Energy 
Storage and Distribution. Brown, D.R.; Symons, P.C. (Pacif- 
ic Northwest Lab., P.O. Box 999, Richland, WA (US));. pp 
135 of Proceedings of the Electrochemical Society Fall 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The Pacific Northwest Laboratory (PNL) conducts the 
Electrical Systems Integration Program (ESIP) for the Office of 
Energy Storage and Distribution (OESD) at the U.S. Department 
of Energy (DOE). In general, PNL’s function with ESIP is to pro- 
vide technology integration services to OESD. More specifically, 
PNL facilitates technology transfer from DOE to private industry, 
coordinates activities between OESD’s lead centers for technology 
research and development, and performs a variety of technical as- 
sessments and analytical studies to guide OESD’s R and D program 
planning activites. This paper reports on R and D planning con- 
ducted by PNL to help establish future cost and economic activities 
for electrochemical energy storage systems in stationary applica- 
tions. The need for planning always exists, but has been accentuat- 
ed by declining R and D resources facing OESD in recent years. In 
addition, the need to focus on the planning of battery system cost 
and economic activities stems from a higher level of uncertainty in 
current cost estimates than is acceptable for making judicious R and 
D decisions. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 17094, 17111, 17130, 17349, 17352, 17353, 
17354, 17428, 17436, 17438, 17443, 17488 


17598 (CNIC-I—002, pp 2-5) Present status and pros- 
pects of nuclear power development in China. Peng Shilu. 
(Ministry of Nuclear Industry, Beijing, BJ (China)). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Energy resource is an essential prerequisite for realizing the 
strategic objectives of the national economic development in China. 
By the end of this century the objectives of the national economic 
development are as follows: the national annual gross value of in- 
dustrial and agricultural output will be quadrupled as that in 1980; 
the annual average revenue per capita is expected to be 800-1000 
U.S. dollars. For realizing these objectives, a significant discrepan- 
cy is anticipated between the energy demand and energy supplied. 
It is concluded, therefore, that the utilization of nuclear power 
should be regarded as one of the components constituting China’s 
energy resources. From a longterm point of view, nuclear power 
will play an even more important role with each passing day. 
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17599 (CNIC-I—002, pp 6-11) Present status and future 
outlook of nuclear power generation in Japan. Kunikazu 
Aisaka. (Agency of Natural Resources and Energy, Tokyo 
(Japan)). 1987. NTIS (US Sales Only), PC A99/MF AOl1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The structure of energy consumption in Japan is heavily de- 
pendent on imported oil, therefore Japan has been making its great- 
est effort in developing nuclear power among other alternatives of 
oil. The capacity factor of the nuclear power plants in Japan 
marked 76% in FY 1986, exceeding 70% level for the past several 
years. The share of nuclear power is expected to increase steadily 
in the future. Future scale of the nuclear power generation is pro- 
jected as 62,000 MW in year 2000 and as 137,000 MW in 2030. Nu- 
clear power is expected to produce 58% of the nation’s total power 
generation in 2030. Under the present circumstances, Janpan is exe- 
cuting a nuclear energy policy based on the following guidelines: 1. 
Promoting the safety advancement program; 2. Improving LWR 
technologies; 3. Program on use of plutonium in thermal reactors; 
4. Advanced thermal reactors (ATRs); 5. Promotion of FBR devel- 
opment; 6. Nuclear fuel cycle. (Liu). 


17600 (CNIC-I—002, pp 18-26) Present status and pros- 
pects of nuclear power programme in Korea. Wan-yong 
Chon; Byong-whi Lee; Chang-kun Lee. (Korean Nuclear 
Society, Seoul (Republic of Korea)). 1987. NTIS (US Sales 
Only), PC A99/MF A0Ol. Order Number DE89780054/ 
JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The republic of Korea has made dramatic progress in her 
economic growth in the last twenty-five years, which had to be 
supported by annual power increase of typically fifteen (15) per- 
cent. The limited domestic energy resources available and also the 
bitter experience of two oil crises made it necessary that the nation 
pursue its national nuclear power projects vigourously. Throughout 
the project execution, however, problems related to nuclear safety 
have been given the top priority. In the forthcoming KNU Nos. 11 
and 12 projects, steadily growing domestic nuclear industries will 
play major roles in plant design, construction, standardization, and 
technological self-independence. By the year 2001, the total number 
of nuclear power plants may reach fourteen, while construction of 
additional small nuclear power plants for combined cycle district 
heating may become a reality. Preparation for full-fledged fuel 
cycle is also underway and necessary amendment to the existing 
Atomic Energy Act has been enacted. 


17601 (CNIC-I—002, pp 18-26) Economic consideration 
for Indonesia's nuclear power program. Ahimsa, D.; Sudar- 
sono, B. (National Atomic Energy Agency, Jakarta (Indo- 
nesia)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Indonesia experienced relatively high economic growth 
during the 1970s and the energy supply system was strained to keep 
up with demand. Several energy studies were thus carried out 
around 1980, including a nuclear power planning study and a nucle- 
ar plant feasibility study. During the 1980s, economic growth rates 
were subtantially lower, but surprisingly electricity demand re- 
mained fairly high. In 1984 it was therefore decided to update pre- 
vious nuclear power studies. This effort was completed in 1986. 
Using energy projections and cost estimates developed during the 
updating of previous nuclear power studies, the paper discusses the 
economic justification for a nuclear power program in Indonesia. 
Results of the update, including computer runs of MAED and 
WASP models supplied by the IAEA, will be presented along with 
appropriate sensitivity analysis. These results are then analyzed in 
the light of 1986 developments in international oil price. Prepara- 
tions for the forthcoming nuclear power program are described, in- 
cluding the construction of a multi-purpose reactor and associated 
laboratories in Serpong, near Jakarta. 
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17602 (CNIC-I—002, pp 27-30) Remarks before the 
Beijing meeting of the pacific basin conference. Rusche, B.C. 
(USDOE, Washington, DC). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A substantial amount of new generating capacity must be 
added in the United States before the turn of the century. Noting 
that the Light Water Reactor (LWR) has enjoyed a remarkably 
good safety record, the United States Department of Energy 
(DOE) is working actively to restore public and investor confi- 
dence in nuclear power. DOE is working with U.S. industry to en- 
courage licensing reform, simplification and standardization of large 
plant designs, and resolution of the waste managment issues. We 
also are pursuing new, more tolerant, lower cost designs and are 
prepared to share our technology advances with other nations 
under mutually acceptable conditions and are determined to be a 
reliable supplier of equipment and enrichment services. 


17603 (CNIC-I—002, pp 31-33) Nuclear development in 
a pacific basin country. The Canadian experience. Lawson, 
D.S. (Atomic Energy of Canada Ltd., Sheridan Park, On- 
tario. CANDU Operations). 1987. NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780054/JAW. 
(CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

A diversity of energy resources, and of climatic and environ- 
mental conditions, has shaped the development of Canada’s energy 
systems. By the early 1950s, a significant scientific base had been 
established for the development of heavy water-moderated, natural 
uranium-fuelled reactors. This combination of an existing scientific 
base and the need to provide economic alternative sources of elec- 
tricity prompted a policy under which the federal crown corpora- 
tion Atomic Energy of Canada Limited would lead the develop- 
ment of nuclear power on a cooperative basis with interested elec- 
trical utilities. The close working relationship of all the partici- 
pants--design, research, project management, consultants, manufac- 
turers, utilities and regulators--led to the success of the unique Ca- 
nadian nuclear program. 


17604 (CNIC-I—002, pp 731-738) Nuclear education. A 
prerequisite for the public acceptance of the nuclear fuel 
cycle. Kemeny, L.G. 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

All scientists and technologists are agreed that the coal 
based fuel cycle is somewhere between 50 to 300 times more dan- 
gerous than the uranium fuel cycle. Under these circumstances it is 
not difficult to show that on a more quantitative basis, the nuclear 
industry, in all countries, has an unblemished safety record when 
compared with other energy sources. Various hazards and benefits 
of nuclear power are analyzed in this paper comparing with other 
energy sources. (Liu). 


17605 (CNIC-I—002, pp 739-745) Changes in the public 
acceptance of nuclear power among the populace. Chang-kun 
Lee. (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The development of nuclear power is often hampered due to 
the lack of public acceptability. The degree of its public acceptance 
gradually but distinctly decreases with the progress of industrialisa- 
tion and also with the increase in per-capita income as well as up- 
grading of social welfare programme. The execution of nuclear 
power projects is possible when the majority of populace are in 
support of its development, while it becomes difficult so long as 
more than a half of the people is reluctant to make use of it. For 
the convenience sake, the patterns of nuclear acceptability are arbi- 
trarily categorized in six stages from a tranquil state to a hopeless 
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state. In order not to be driven into such helpless stage, some pre- 
ventive measures are suggested as a recommendation herein. 


17606 (CNIC-I—002, pp 724-730) Regional cooperation 
on public acceptance in the Pacific basin area. Yasumasa 
Tanaka. (Faculty of Law, Gakushuin University, Tokyo 
(Japan)). 1987. NTIS (US Sales Only), PC A99/MF AOI. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

This paper is an attempt to examine the nature of nuclear 
issues and the need for effective public acceptance programs in the 
Pacific Basin area, drawing attention to Japan, Canada and Taiwan 
of China. The paper first presents a general institutional framework 
in which regional cooperetion is being sought in the Pacific Basin 
area. Secondly, country-specific nuclear issues and public accept- 
ance programs of Canada, Japan and Taiwan of China will be pre- 
sented. And thirdly, the importance of international public accept- 
ance programs will be discussed for nuclear-electric power to grow 
in the Pacific Basin area toward the Year 2000. 


17607 (IAEA-TECDOC—474, pp 31-72) Status of and 
recent improvements to WASP-III. Schenk, K.F.; Molina, 
P.E. (International Atomic Energy Agency, Vienna (Aus- 
tria). Div. of Nuclear Power). Oct 1988. NTIS (US Sales 
Only), PC A15/MF A0Ol. Order Number DE88705460/ 
JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

This paper presents the current status of the WASP comput- 
er model and the efforts already done or under consideration by the 
IAEA in order to improve this methodology and the overall expan- 
sion analysis which can be conducted with it. Hence, the paper de- 
scribes briefly the computer model MAED-1 (Model for Analysis 
of Energy Demand) for developing cohercat projections of future 
energy and electricity demand which can serve as input to WASP. 
The paper also describes briefly the computer model VALORA- 
GUA for simulating the operation of hydro/thermal power sys- 
tems, which allows for a better representation of the hydro system, 
particularly for those systems with interconnected reservoirs, and 
which allows a more proper determination of the characteristics of 
the hydro plants to be used in the WASP analysis. Other enhance- 
ments to WASP are also described, including improvements related 
to the internal calculations and presentation of reports, as well as 
enhancements of the analysis of results, such as for example, the 
FINPLAN computer model for financial analysis of power expan- 
sion programmes, which can be used to find out whether the opti- 
mal schedule of plant additions proposed by WASP is also feasible 
from the financial viewpoint. Recent developments of microcom- 
puter versions of WASP are also described. (author). 10 refs, 14 
figs, 12 tabs. 


17608 (NP—9770255) Rational energy policies for energy 
conservation. (Ministerium fuer Wirtschaft, Mittelstand und 
Technologie des Landes Nordrhein-Westfalen, Duesseldorf 
(Germany, F.R.)). [1988]. 201p. (In German). NTIS (US 
Sales Only), PC Al10/MF AOl. Order Number 
DE89770255/JAW. 

A brief survey summarizing the results of the PROGNOS 
study on ‘non-nuclear energy supplies and energy conservation: 
Feasibility, energy effects, ecological and economic effects’ is fol- 
lowed by a report submitted by the North-Rhine Westphalian gov- 
ernment to state the how and when of a nuclear phaseout. An ab- 
breviated version of the PROGNOS study the report referred to is 
annexed. 


17609 (ORNL/NSP—89/01) Status of conversion of NE 
standards to national consensus standards. Hudson, R.C.; 
McKee, R.O. (Oak Ridge National Lab., TN (USA)). Mar 
1989. Contract AC05-84O0R21400. 2232p. NTIS, PC A03 - 
OSTI. Order Number DE89007912/JAW. 

This report is a summary of the activities that have evolved 
to effect conversion of nuclear energy standards to national consen- 
sus standards, and the status of current conversion activities. 
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2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 17628, 17692 


17610 (NP—9770262) Economic efficiency of cogenera- 
tion and obstacles to extensions on the part of municipal utili- 
ty companies. Traube, K.; Zeine, C. (Ministerium fuer Wirts- 
chaft, Mittelstand und Technologie des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany, F.R.)). Jul 1987. 284p. 
(In German). NTIS (US Sales Only), PC A13/MF AOl1. 
Order Number DE89770262/JAW. 

The study is based on an empirical thesis believing the mere 
general notion of the inefficiency of cogeneration extensions in the 
form of smaller-scale cogeneration plants to be impeding extensions 
and be blinding numerous political and administrative decision 
makers to obstacles rooting in the very nature and organization of 
the electric power industry. A detailed analysis of the economic ef- 
ficiency of municipal cogeneration extensions allows to point out 
the obstacles to be overcome. 


2910 Conservation 


REFER ALSO TO CITATION(S) 17653, 17666 


17611 (NEI-NO—76) Energy use in residential buildings. 
Skoenberg, S.E. (Oslo Univ. (Norway). Raadet for Natur- 
og Miljoefag). 1986. 27p. (In Norwegian). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88756601/ 
JAW. 

The report discusses the energy consumption in a number of 
263 housing co-operatives in Norway. The consequential effects 
from the changed building regulations given in the period from 
1949 to 1971 are analysed. The report also evaluates the consequen- 
tial relationship between the residential energy-use behaviour and 
the ongoing energy conservation programs and - measures. 2 fig- 
ures, | table. 


17612 (NEI-NO—77) Potentiality of energy conservation 
in industry towards the year 2000. Myhrer, W. (Oslo Univ. 
(Norway). Raadet for Natur- og Miljoefag). 1984. 94p. (In 
Norwegian). NTIS (US Sales Only), PC A05/MF AOl1. 
Order Number DE88756602/JAW. 

The report analyses the energy conservation potentiality in 
the Norwegian industry towards the year 2000. The initial point of 
the analysis focuses on the possible measures to be executed within 
the socio-economic frames of today and in future. The earlier 
works in this field are also analysed. The various measures are seen 
in relation to the basic alternative according to the prognoses given 
by a Government committee in 1982. The purpose of the project 
has been to evaluate the energy saving potential from the various 
energy conservation measures. 20 figs., 27 tabs., 32 refs. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 17007, 17018, 17581, 17618, 17667, 17673 


17613 (PB—89-138622/XAB) Policy implications of the 
1988 GRI (Gas Research Institute) baseline projection of US 
energy supply and demand to 2010. (Gas Research Inst., Chi- 
cago, IL (USA)). Dec 1988. 14p. (GRI—88/0340). NTIS, 
PC A03/MF AOl1. 

See also PB—88-185350. Color illustrations reproduced in 
black and white. 

The 1988 GRI Baseline Projection of U.S. Energy Supply 
and Demand is summarized, and the results of a series of alternative 
futures developed using the projection are presented. 
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2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 16988, 17120, 17590, 17608, 17613, 17704, 
18190, 18258, 18330 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 16912, 16990, 17002, 17008, 17018, 17020, 
17025, 18285, 18286, 18287, 18288 


17614 (DOE/FE/61132—T1) Future directions in ad- 
vanced exploratory research related to oil, gas, shale and tar 
sand resources. (National Research Council, Washington, 
DC (USA). Commission on Physical Sciences, Mathematics, 
and Resources). 1987. Contract FG01-86FE61132. 21p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007802/JAW. 

The Office of Technical Coordination (OTC) is responsible 
for long-range, high-risk research that could provide major ad- 
vances in technologies for the use of fossil fuels. In late 1986, OTC 
was given responsibility for an existing program of research in Ad- 
vanced Process Technology (APT) for oil, gas, shale, and tar sands. 
To meet these challenges and opportunities, the OTC approached 
the National Research Council with a request to organize an advi- 
sory panel to examine future directions in fundamental research ap- 
propriate for sponsorship by the Advanced Process Technology 
program. An advisory group was formed with broad representation 
from the geosciences, physical sciences, and engineering disciplines 
to accomplish this task. The charge to the panel was to prepare a 
report for the director of the Office of Technical Coordination, 
identifying critical research areas. This report contains the findings 
and recommendations of the panel. It is written both to advise the 
research management of the Department of Energy on research op- 
portunities and needs, and to stimulate interest and involvement in 
the research community in fundamental research related to fossil 
energy, and in particular, oil and gas resources. | tab. 


17615 (DOE/TE/10521—H7) JAPAN: Refining options 
and liberalization plans. Totto, L.; Isaak, D.T. (East-West 
Center, Honolulu, HI (USA). Resource Systems Inst.). Jan 
1988. Contract FG01-861E10521. 108p. NTIS, PC A06/MF 
AOl - OSTI; 1; GPO Dep. Order Number T189007777/ 
JAW. 

The reformulation of Japan’s petroleum import policy is im- 
portant to Japan and to the international energy community. The 
technical and economic factors involved in opening the Japanese 
market is unknown. Assuming that foreign refiners have the techni- 
cal capability to meet Japanese product specifications, the prices 
and volumes that will prove economical to both parties are also 
little known. Japanese refiners have been investigating the possibili- 
ty of exporting gasoline and processing crude for China and Malay- 
sia. The study demonstrates that under certain trade policies, Japan 
could become a significant product exporter. This study’s purpose 
is to investigate the economic efficiency of alternative petroleum 
supply options, i.e., combining Japan's refining and product im- 
ports. An evaluation of the current import program and the techni- 
cally feasible alternatives will play a major role in a new import 
policy. For this evaluation, a linear programming (LP) model of 
Japan's domestic refinery capacity and the petroleum import system 
was constructed. 3 figs., 23 tabs. 


17616 (DOE/PC/91404—T7) Research needs and data 
acquisition to apply US technology to foreign coals: Final 
technical report, July 1987--June 1988. (Viking Systems 
International, Pittsburgh, PA (USA)). 1988. Contract AC22- 
86PC91404. 83p. NTIS, PC A05/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89001751/JAW. 

In Phase-I of this project, databases were developed on coal 
resources and characteristics of countries in Asia and the Pacific 
basin. Phase-II efforts were directed towards comparison of US 
coals with coals from these countries so as to highlight similarities 
or differences. A comparison of ASTM and International coal 
Standards is given and based on ASTM standards US coals were 
compared with foreign coals. Environmental standards in some of 
these countries were compared with those in the US Clean coal 
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technologies currently being developed in the US appear to be po- 
tential candidates for export to these countries since environmental 
concerns have forced a number of these countries to mandate legis- 
lation to curb pollutant emission from coal-using technologies, pri- 
marily coal combustion. A preliminary matrix of coals and coal 
conversion technologies is given as well as brief descriptions of 
some coal conversion technologies. 3 refs., 27 figs., 12 tabs. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 17438, 17439, 17440, 17441, 17442, 17571, 
17580 


17617 (DOE/BP—1043) Bonneville Power Administra- 
tion 1988 annual report. (USDOE Bonneville Power Admin- 
istration, Portland, OR). Dec 1988. 52p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007439/ 
JAW. 

Congress enacted the Bonneville Project Act in 1937, creat- 
ing the Bonneville Power Administration to market and transmit 
the power produced by Bonneville Dam on the Columbia River. 
Since then, Congress has directed BPA to sell at wholesale the 
power produced at a total of 30 federal dams in the Pacific North- 
west, and to acquire conservation and non-federal generating re- 
sources sufficient to meet the needs of BPA’s customer utilities. 
The dams and the electrical system are known as the Federal Co- 
lumbia River Power System. Bonneville sells wholesale power to 
public and private utilities, rural cooperatives, large industries, and 
several federal agencies. BPA also sells or exchanges power with 
utilities in California. BPA uses revenues from the sale of power 
and transmission services to recover its own expenses, to repay the 
federal investment in the power system, and to repay the non-feder- 
al investment in generating capability it has acquired. BPA pays for 
operation and maintenance expenses at the federal dams and at non- 
federal power plants. It also provides funds for irrigation works and 
for fish and wildlife projects. This annual report highlights: finan- 
cial data, marketing, construction, and public opinion. 


17618 (DOE/EIA—0226(88/11)) Electric power monthly, 
November 1988. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 13 Feb 1989. 52p. NTIS, PC A03/MF 
A0O1l - GPO - OSTI; 1; GPO Dep. Order Number 
DE89007346/JAW. 

The Electric Power Monthly (EPM) focuses on the electric 
utility industry in the United States. Detailed, plant-level data are 
contained in the Electric Power Quarterly. The data in this report 
are presented for a wide audience including Congress, federal and 
state agencies, the electric utility industry, and the general public. 


17619 (IAEA-TECDOC—474, pp 73-88) Use of WASP 
by the Asian Development Bank. Stuggins, G. (Asian Devel- 
opment Bank, Manila (Philippines). Power Div. West). Oct 
1988. NTIS (US Sales Only), PC A15/MF A0Ol. Order 
Number DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

The Asian Development Bank (ADB) acquired the WASP- 
III computer model in 1985 and since then, it has used this model 
very extensively. This paper will describe the use of WASP-III in 
several studies carried out for some Member States, including: the 
determination of the least-cost plans for Pakistan; the study of the 
feasibility of a coal-fired generating station in Sri Lanka; the deter- 
mination of an optimal generation investment programme for Ban- 
gladesh; and in reviewing the power sector in India. ADB has also 
converted WASP-III to operate on a micro-computer and parallel 
processing is being investigated as a means to decrease running 
times. In addition, ADB has also incorporated in WASP-III a long- 
range marginal cost program. These issues, as well as some pro- 
posed enhancements to WASP-III will be also discussed in the 
paper. (author). 86 refs. 
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17620 (IAEA-TECDOC—474, pp 209-237) Application 
of the WASP model for power generation expansion planning 
studies in Pakistan. Tariq, M.M.; Mumtaz, A.; Khan, A.R. 
(Pakistan Atomic Energy Commission, Islamabad; Water 
and Power Development Authority, Lahore (Pakistan)). 
Oct 1988. NTIS (US Sales Only), PC A15/MF AO1. Order 
Number DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

This paper discusses briefly the experience in using the 
WASP computer code for Power Generation Expansion Planning 
Studies in Pakistan. The information about historical growth and 
present situation of electrical energy and the prospects of using var- 
ious energy resources in Pakistan for power generation are dis- 
cussed. Nowadays the country is facing an acute shortage of 
power. WAPDA and KESC are trying to bring forward the origi- 
nally planned commissioning dates of various plants and are also in- 
stalling gas turbines which will later on be converted to combined 
cycle plants in order to improve their efficiency. In this connection 
WAPDA has carried out an electric system expansion planning 
study; the main features of the study and its results are elaborated 
in the paper. Furthermore some difficulties that arise in preparation 
of data to WASP are pointed out and suggestions for improvement 
in the output format and its PC version are given. (author). 9 refs, 
figs and tabs. 


17621 (IAEA-TECDOC—474, pp 239-268) Preliminary 
comparative study of the WASP2 and WIGPLAN generation 
planning software packages. Santos, R.G.; Dugeno, R.B. 
(National Power Corp., Quezon City (Philippines)). Oct 
1988. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

For many years, the National Power Corporation of the 
Philippines (NPC) has been using the WASP computer program 
(version WASP2) for developing generation expansion plans for the 
country. This report presents the results of a comparative study 
carried out by NPC to compare WASP2 with another generation 
expansion model, i.e., the Westinghouse Generation Planning Pack- 
age (WIGPLAN), which has been recently acquired by NPC. 
(author). 2 figs and tabs. 


17622 (PB—89-132583/XAB) Costs and benefits of 
demand-side management options for the Baltimore Gas and 
Electric Company. Volume 1. Technical report. Volume 2. 
Appendices. McDonald, C.; Rose, M.; Sinha, J.; Kreitler, G.; 
Dee, M. (Synergic Resources Corp., Bala-Cynwyd, PA 
(USA)). Aug 1988. 545p. NTIS, PC A23/MF AOl1. 

Electric utilities are rapidly increasing their investment in 
demand-side management (DSM) programs to more effectively uti- 
lize their generating plant and improve customer service. The study 
examines the long-term benefits and costs of DSM strategies includ- 
ing effects on reliability and cost of power. Seven residential DSM 
programs and a commercial cool storage program were selected for 
detailed evaluation using Baltimore Gas and Electric (BG&E) as a 
case study. First, utility experience with similar DSM programs 
was critically reviewed to develop estimates of the participation 
rates, program costs, and load impacts. Next, a detailed, integrated 
utility planning model was used to develop alternative resource 
plans that included these DSM resources. Revenue requirements, 
capacity requirements, average electricity rates and a reliability 
index were computed for each resource plan and used for compar- 
ing alternative resource plans. Sensitivity analyses were also com- 
pleted to analyze the robustness of the alternative plans to uncer- 
tainty. 


2980 Consumption And Utilization 


17623 (EFI-TR—3534) Analysis of the energy consump- 
tion from 1976 to 1986 in the housing sector. Energy, conser- 
vation and real explanation factors. Grinden, B. (Elektrisi- 
tetsforsyningens Forskningsinstitutt, Trondheim (Norway)). 
Sep 1988. 59p. (In Norwegian). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE88756582/JAW. 
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The report concerns an analysis of the energy consumption 
in the Norwegian housing sector over the ten years period from 
1976 to 1986. The computer program EFI-ENERGI is used to ex- 
plain the development of the energy demand. The analysis is fo- 
cused on the energy conservation and technical/physical explana- 
tion factors. The development of some of the input data of various 
nonobservable parameters is also analysed. 6 figs., 33 tabs. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 17185, 17194, 17195, 17220, 17221, 17228, 
17245 


17624 (DOE/OR/21389—10) Northeast Regional Bio- 
mass Energy Program: Annual report, October 1986--Septem- 
ber 1987. O'Connell, R. (CONEG Policy Research Center, 
Inc., Washington, DC (USA)). [1989]. Contract FGO05- 
830R21389. 9p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007190/JAW. 

The Northeast Regional Biomass Program (NRBP) was initi- 
ated in August 1983 with a grant to the Coalition of Northeastern 
Governors (CONEG), Policy Research Center, Inc. from the US 
Department of Energy's Oak Ridge Operations Office. The pro- 
gram is designed to promote the responsible use of biomass energy 
in the Northeast region which encompasses eleven states (Connecti- 
cut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, 
New Jersey, New York, Pennsylvania, Rhode Island and Vermont). 
After four years of operation (August 1983--September 1987) the 
Northeast Regional Biomass Program (NRBP) has developed into 
an innovative blend of public-private cooperation that involves 
state and federal governments, regional and national organizations, 
and key industrial concerns in the Northeast. The program con- 
ducted by NRBP has three basic features: (1) a state grant compo- 
nent that provides funds (with a 50 percent matching requirement) 
to each of the states in the region to strengthen and integrate the 
work of state agencies involved in biomass energy; (2) a series of 
technical reports and studies in areas that have been identified as 
being of critical importance to the development of biomass energy 
in the region, and (3) a continuous long range planning component 
with heavy private sector involvement that helps to identify activi- 
ties necessary to spur greater development and use of biomass 
energy in the Northeast. 


17625 (DOE/OR/21389—11) Northeast Regional Bio- 
mass Energy Program: Final FY 1988 report, October 1987-- 
September 1988. O'Connell, R. (CONEG Policy Research 
Center, Inc., Washington, DC (USA)). Nov 1988. Contract 
FG05-830R21389. 12p. NTIS, PC A03/MF AO1 - OST]; 1; 
GPO Dep. Order Number DE89007191/JAW. 

The Northeast Regional Biomass Program (NRBP) was initi- 
ated in August 1983 with a grant to the Coalition of Northeastern 
Governors (CONEG), Policy Research Center, Inc. from the US 
Department of Energy's Oak Ridge Operations Office. The pro- 
gram is designed to promote the responsible use of biomass energy 
in the Northeast region which encompasses eleven states (Connecti- 
cut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, 
New Jersey, New York, Pennsylvania, Rhode Island and Vermont). 
The program conducted by NRBP has three basic features: (1) a 
state grant component that provides funds (with a 50 percent 
matching requirement) to each of the states in the region to 
strengthen and integrate the work of state agencies involved in bio- 
mass energy; (2) a series of technical reports and studies in areas 
that have been identified as being of critical importance to the de- 
velopment of biomass energy in the region; and (3) a continuous 
long range planning component with heavy private sector involve- 
ment that helps to identify activities necessary to spur greater de- 
velopment and use of biomass energy in the Northeast. 





17626 (DOE/OR/21390—22) Great Lakes Regional Bio- 
mass Energy Program: Quarterly report, September 1, 1988-- 
November 30, 1988. Kuzel, F. (Council of Great Lakes Gov- 
ernors, Chicago, IL (USA)). Dec 1988. Contract FG05- 
830R21390. 26p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89007187/JAW. 









————— SSS 


————————————— 





2501 / ERA-14/9 


This is the first quarterly report of the sixth year of oper- 
ation of the Great Lakes Regional Biomass Energy Program. The 
program was initiated in 1983 with a grant io the Council of Great 
Lakes Governors from the Biofuels and Municipal Waste Technol- 
ogy Division of the US Department of Energy. Stressing near-term 
biomass feedstock production techniques and conversion processes, 
the objective of the program is to increase the use of biomass 
energy by the public and private sectors in the seven state Great 
Lakes region. States that are in the Great Lakes region include: IIli- 
nois, Indiana, Iowa, Michigan, Minnesota, Ohio and Wisconsin. 
The Great Lakes Regional Biomass Energy Program is divided into 
three separate operational programs. The first is the State Grant 
Program, which provides resources to the seven state energy of- 
fices in the region to increase their capabilities in biomass energy. 
State-specific activities and interagency programs are emphasized in 
the State Grant Program. The second, the Subcontractor Program, 
involves the letting of subcontracts to private organizations to ad- 
dress regional biomass issues and needs. The third is the In-House 
Technology Transfer Program in which Council staff develop bio- 
mass energy publications and reports. 


17627 (IAEA-TECDOC—474, pp 89-98) Modelling 
South Australia’s electricity system using WASP-III. Parker, 
A.M.; Srinivasan, V. (Adelaide Univ. (Australia); South 
Australian Dept. of Mines and Energy, Adelaide). Oct 1988. 
NTIS (US Sales Only), PC A15/MF A0Ol. Order Number 
DE88705460/JAW. (CONF-8712136—). 

From RCA workshop on the WASP computer program; Ja- 
karta, Indonesia (7 Dec 1987). 

This paper reports on the work carried out on WASP for 
conducting research directed at the special requirements of South 
Australia, as a result of an agreement between the University of 
Adelaide and the South Australia Department of Mines and 
Energy. In particular, it gives details about enhancements that have 
been introduced into WASP in order to make it operate in interac- 
tive mode (as supposed to the original batch mode of the program); 
to extend the range of fuel types to ten (instead of the five different 
fuel types originally allowed by WASP); to incorporate energy lim- 
itations for all power plants so as to account for fuel availability; 
and, finally, the incorporation of a wind-powered type of plant in 
the model. The tests conducted for the validation of the program to 
South Australia’s power system are also described in the paper. 
Areas in which further modifications of the WASP model and of 
its application to power system expansion planning in South Aus- 
tralia are identified in the last section of the paper. (author). 2 refs, 
4 figs, 2 tabs. 


17628 (NEI-NO—78) Energy from processed wood fuels. 
Barriers for increased uses. Veiberg, R. (Oslo Univ. 
(Norway). Raadet for Natur- og Miljoefag). 1987. 91p. (In 
Norwegian). NTIS (US Sales Only), PC AO5/MF AO1. 
Order Number DE88756603/JAW. 

The report presents and discusses the various barriers to the 
increased use of processed wood fuels for heating purposes in 
Norway. The recorded arguments concerning barriers given by the 
users of biomass fuels and planners within the sectors of agricul- 
ture, environmental management, and energy both on the national, 
regional, and local levels are discussed. A particular attention has 
been laid on district heating. The results from the investigation 
show that the main barriers and incentives are connected to the 
planning, organization, and technical/economic conditions. 15 figs., 
3 tabs., 34 refs. 
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17629 (AD-A—200850/6/XAB) Design of a kW, d-c 
magnetically contained electrothermal thruster. Final techni- 
cal report, July 1986-July 1987. Seikel, G.R.; Franks, C.V. 
(Seitec, Inc., Cleveland, OH (USA)). Jul 1988. 108p. 
(SEITEC—8716). NTIS, PC A06/MF AO1. 

This effort included: (1) engineering design of a kW thruster, 
(2) design and/or identification of all the equipment required to test 
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the thruster, and (3) fabrication of partial shear and containment 
coils of the thruster to demonstrate the suitability of their design. 
The resulting nominal 5-kW, completely magnetically contained 
thruster design has the potential for long operating life and an over- 
all thrust efficiency between 60 and 80% in the specific impulse 
range of 2000-3000 seconds, i.e., 50-100% higher efficiency than 
any existing plasma thruster. This novel thruster concept produces 
thrust by the expansion of hot plasma in a pair of magnetic nozzles. 
Upstream containment of the plasma is achieved by a stable, ‘stel- 
larator’ like, magnetic-containment system. Plasma heating is ac- 
complished by a DC discharge between the two anodes located 
inside the magnetic nozzle coils and a downstream hollow cathode 
located on a magnetic field line that passes near the center lines of 
the anodes. Almost all of the xenon propellant is injected into the 
discharge through the anodes. The resulting thruster should, based 
upon the predicted performance, be very attractive for future orbit- 
al Air Force electric-propulsion applications. 


17630 (DOE/ET/70507—16) MHD channel develop- 
ment: Quarterly report, January 1988--May 1988. (Avco-Ev- 
erett Research Lab., Everett, MA (USA)). Jun 1988. Con- 
tract AC22-84PC70507. 46p. NTIS, PC A03/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89006369/JAW. 

The overall objectives of this program are twofold: (1) to 
contribute, by appropriate systematic experimental and analytical 
investigation, to the engineering data base necessary for the design 
and construction of MHD generators at the 50 MW/sub th/ scale 
and ultimately at commercial sizes; and (2) to design and fabricate 
specific 50 MW/sub th/ scale power train hardware to be tested at 
a site to be specified by DOE. This report covers topics on: MHD 
channel development and duration testing, and CDIF hardware, 
design fabrication and testing. 1 ref., 24 figs. 
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REFER ALSO TO CITATION(S) 17177, 17180, 17180, 17552, 17835, 17845, 
17890 


17631 Current density distributions from vibrating elec- 
trode measurements. Isaacs, H.S. (Brookhaven National 
Lab., Upton, NY (US));. pp 360 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The variations in current density in ionic solutions over elec- 
trodes and the associated potential distributions can be calculated 
with a high degree of precision if the kinetics of the rate control- 
ling polarization phenomenon are known in detail. Under condi- 
tions where the electrochemical processes are not well character- 
ized or where multiple processes take place, as in many corrosion 
situations, direct measurements are necessary to locate, measure and 
monitor the currents. Direct in situ measurement of non-uniform 
current flow has many advantages over post-exposure observations, 
but sensitive techniques are required to determine the currents 
above the surface which must then be extrapolated to obtain the 
surface values. Scanning vibrating electrode techniques meet many 
of the requirements for current density measurements. The use of 
these techniques and the approach used to derive the surface cur- 
rents are presented. 


17632 The oxidation of Ba dosed Mo(100) surfaces with 
O/sub 2/ at moderately high temperatures. Paffett, M.T.; 
Rogers, J.W. Jr.; Blair, D.S. (Sandia National Labs., Albu- 
querque, NM (US));. pp 1283-1284 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The high temperature surface behavior of the chemical com- 
ponents comprising meta oxide cathodes is fundamentally interest- 
ing and has tremendous practical importance. The buildup of insu- 
lating layers between the interface of the low work function surface 
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and the metal is currently believed to limit the lifetime of thermion- 
ic emitters. By understanding materials compatability and corrosion 
characteristics of metal oxide components in these devices, the au- 
thors seek ways to improve their operational lifetime at high tem- 
perature. The deactivation mechanisms at moderately high operat- 
ing temperatures (900 - 1500 K), the method of operation, and the 
surface of the oxide cathodes have been investigated by several re- 
search groups. In the present study the authors have examined the 
surface and near surface oxidation of model cathode systems by O/ 
sub 2/. The model systems were prepared in ultra-high vacuum 
(UHV) and consisted of Ba dosed on clean and oxidized Mo(100). 
The primary method of analysis has been X-ray photoelectron spec- 
troscopy (XPS) although data from other surface analytical tech- 
niques. 


17633 Multicell testing of molten carbonate fuel cells. 
Maru, H.C.; Patel, P.S.; Bernard, R.; Gionfriddo, S. 
(Energy Research Corp., 3 Great Pasture Road, Danbury, 
CT (US));. pp 275-276 of Proceedings of the Electrochemi- 
cal Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Materials and cell components are being developed at 
Energy Research Corporation for Motion Carbonate Fuel Cell 
(MCFC) applications. An unique version of MCFC, accepting 
direct feed of hydrocarbons, termed Direct Fuel Cell or DFC, is 
also being developed at ERC for generating electricity from natural 
gas and coal-derived gases. Until recently, the developed materials 
and components were tested in laboratory-scale or bench-scale 
single cells. This single-cell test vehicle provides cost-effective and 
rapid screening of electrodes, matrices and other components. A 
relatively massive hardware and simplified plumbing are utilized in 
this configuration. However, the developed components are eventu- 
ally utilized in a multi-cell configuration where relationship of 
active area to edge area, mechanical stresses, thermal gradients and 
flow distribution are different from the single cell configuration. 
ERC has therefore initiated multi-cell testing of these components. 


17634 Evaluation of LiCl-LiBr-KBr electrolyte for Li- 
Alloy/metal disulfide cells. Kaun, T.D. (Argonne National 
Lab., Chemical Technology Div., 9700 South Cass Avenue, 
Argonne, IL (US));. pp 2166-2167 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A new molten-salt electrolyte is a key component of a sub- 
stantially improved LiAl/FeS/sub 2/ cell. With this electrolyte, the 
cell's energy and power density were increased by at least 50% and 
cycle-life stability problems were alleviated. This electrolyte, 25 
mol % LiCl-37 mol % LiBr-38 mol % KBr (m.p. 310), has many 
interesting properties which give it preference over the commonly 
used 58 mol % LiCl-42 mol % KCI (m.p. 352°C). The LiCl-LiBr- 
KCI-KBr system was initially examined by investigators in the 
U.S.S.R. for crystallization of solid solutions in reciprocal ternary 
systems. The properties of the above LiCl-LiBr-KBr composition 
are currently being investigated at Argonne National Laboratory in 
its development of high-performance battery cells. 


17635 Molten carbonate fuel cell materials status. 
Paetsch, L.; Doyon, J.; Chamberlin, R.; Yuh, Y. (Energy 
Research Corp., 3 Great Pasture Road, Danbury, CT 
(US));. pp 277-278 of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Material issues with the molten carbonate fuel cell include 
anode creep, cathode dissolution and bipolar plate corrosion. 
Recent advancements in materials development at ERC have pro- 
vided adequate solutions to these problems for achievement of eco- 
nomic stack endurance. The status of anode, cathode and bipolar 
plate materials are separately discussed. 
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17636 Materials for high temperature solid oxide fuel 
cells. Singhal, S.C. (Solid Oxide Fuel Cell Venture, Wes- 
tinghouse R and D Center, 1310 Beulah Road, Pittsburgh, 
PA (US));. pp 265 of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

High temperature solid oxide fuel cells show great promise 
for economical production of electricity. These cells are based upon 
the ability of stabilized zirconia to operate as an oxygen ion con- 
ductor at elevated temperatures. The design of the tubular solid 
oxide fuel cell being pursued at Westinghouse is illustrated. The 
cell uses a calcia-stabilized zironcia porous support tube, which acts 
both as a structural member onto which the other cell components 
are fabricated in the form of thin layers, and as a functional 
member to allow the passage, via its porosity, of air (or oxygen) to 
the air electrode. This paper summarizes the materials and fabrica- 
tion processes for the various cell components. 


17637 A comparative EXAFS study of synthetic MnO/ 
sub 2/ (EMD) and "vernadite” discharged in alkaline electro- 
lyte. Parise, J.B. (Brookhaven National Lab., Upton, NY 
(US)); McBreen, J. pp v of Proceedings of the Electro- 
chemical Society Fall meeting: Extended abstracts. Volume 
87-2. Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

EXAFS (extended x-ray absorption fine structure) is a very 
powerful technique for investigating MnO/sub 2/ and its discharge 
products. At the absorption edge shifts which depend on the oxida- 
tion state of manganese are observed. EXAFS probes only short 
range structural order, so it is useful for amorphous materials. In 
the case of naturally occurring materials the technique only probes 
the manganese environment, so interferences from impurities such 
as clay, quartz feldspars, etc. are excluded. Ab initio it is usually 
difficult to make structural determinations using EXAFS. However, 
in the case of MnO/sub 2/ there is enough structural information 
on well crystallized materials to interpret EXAFS data in terms of 
tunnel structures particles sizes, etc. In the present study, EXAFS 
were carried out on both electrolyte MnO/sub 2/ (I.C. No. 1) and 
"vernadite” (from Pacific manganese nodules). EXAFS was also 
carried out on thin electrode, using these materials, that were dis- 
charged in 9MKOH. 


17638 Solid state and electrochemical properties of poly- 
selenophene. Glenis, S. (Sandia National Labs., P.O. Box 
5800, Albuquerque, NM (US)); Ginley, D.S.; Frank, A.J. pp 
v of Proceedings of the Electrochemical Society Fall meet- 
ing: Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Electrochemically synthesized polyheterocycles constitute an 
important class of conducting polymers for modifying semiconduc- 
tor electrodes. Accordingly, the authors have investigated polyse- 
lenophene film grown on the surface of electrodes by electropoly- 
merization of selenophene. The polymer was characterized in both 
the oxidized electrolyte-doped and the neutral-undoped state by in- 
frared and UV-visible spectrophotometry, scanning electron mi- 
croscopy, de conductivity, and electron spin resonance spectrosco- 
py. The basic selenophene ring is retained within the polylmeric 
structure. The IR bands of the doped material are broadened and 
shifted to lower frequencies with respect to those of the undoped 
polymer. Virbronic coupling of delocalized positive changes in the 
oxidized polymer with the skeletal stretching vibrations of the 
backbone accounts for this effect. From the UV-visible absorption 
spectra, the authors calculated a band-gap of 2.0 eV for the un- 
doped state. In the doped state, the absorption extends into the IR 
region and its characteristic of free-carriers. The surface morpholo- 
gy depends on the thickness of the film. Thin films appear homoge- 
neous, whereas thick films exhibit irregularities. With increasing 
film thickness the rate of cross linking also increases. The asymme- 
try of the cone-level spectra of the carbon C (ls) indicates structur- 
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al disorder. The spectra also suggest the removal of electron densi- 
ty from selenium during the oxidation of the polymer. 


17639 A microscopic impedance model of the electrode/ 
electrolyte interface - adsorption mechanism for zinc dissolu- 
tion in chloride solutions. Hauser, A.K.; Newman, J. (Mate- 
rials and Chemical Sciences Div., Lawrence Berkeley Lab. 
and Dept. of Chemical Engineering, Univ. of California, 
Berkeley, CA (US)). pp 361-362 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Due to the electrochemical nature of general corrosion proc- 
esses, ac-impedance measurements are recognized as a powerful ex- 
perimental tool in the study of corrosion kinetics and other interfa- 
cial phenomena. However, analysis of a corrosion system's imped- 
ance behavior as a function of frequency is not straightforward nor 
easy, due to the complex nature of the capacitive, inductive, ohmic, 
and polarization resistive impedance elements that are typically ob- 
served. Thus, controversy in the interpretation of the frequency-re- 
sponse data is common. This simple, yet adequate model has been 
developed so that the impedance of an electrochemical system may 
be calculated over a wide frequency range at different electrode 
potentials with relatively little computer time, so that impedance 
measurements may be analyzed. The theoretical results are shown 
for a proposed mechanism and give set of kinetic parameters, yield 
qualitative agreement with experimental data for the anodic dissolu- 
tion of zinc in 1 M ZnCl/sub 2/ and 3 M KCl. More significantly, 
the microscopic model predicts experimentally observed inductive 
loops; confirming their existence is due to absorption/desorption re- 
actions at the interface. 


17640 Monomolecular assemblies: Structure and reactiv- 
ity at liquid-solid interfaces. Porter, M.D.; Wu, C.C. (Ames 
Lab. and Dept. of Chemistry, Iowa State Univ., Ames, IA 
(US));. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

In recent years, there has been a great deal of interest in the 
construction of monomolecular assemblies at electrode surfaces. 
This results from the unique opportunities such interfaces provide 
for controlling a variety of heterogeneous electrochemical process- 
es, i.e. catalysis, corrosion and analysis. However, the long term 
performance of such interfaces is limited, in part, by the degrada- 
tion, reorganization or desorptive loss of the adsorbate from the 
electrode surface. This presentation examines the reactivity of mon- 
omolecular assemblies at liquid-solid interfaces. Emphasis is placed 
on probing the effects of immobilization on the acid-base reactivity 
of assemblies which are bound to Pt substrates via aromatic lint- 
ages. The structures of the assemblies were examined via quantita- 
tive infrared reflection spectroscopy; this approach, which is based 
on comparisons between observed spectra and those calculated via 
classical electromagnetic theory, provides information concerning 
both the composition and orientation of the immobilized species. 
The surface coverages of the assemblies were determined with long 
optical path length thin-layer spectroelectrochemistry, oxidative 
stripping voltametry and underpotential deposition. Reactivities 
were characterized by infrared reflection spectroscopy, colorimet- 


ric indicator titrations with the long optical path length cell and 
cyclic voltammetry. 


17641 Simulation of leveling in electrodeposition. Duko- 
vic, J.; Tobias, C.W. (Materials and Chemical Sciences 
Div., Lawrence Berkeley Lab. and Dept. of Chemical Engi- 
neering, Univ. of California, Berkeley, CA (US));. pp 801- 
802 of Proceedings of the Electrochemical Society Fall 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A model has been developed for simulation of the cathode 
shape change with leveling: from polarizaticn measurements made 
under various mass-transfer conditions, the authors seek to predict 
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the evolution of an electrode microprofile under specified condi- 
tions. The model employs a rigorous description of mass transfer 


and a curve fit of measured kinetic data for the inhibited deposition 
reaction. 


17642 Spectroscopic and electrochemical studies of 
molten salt electrolysis of aluminum and magnesium. Yoon, 
S.Y.; Sadoway, D.R. (Dept. of Materials Science and Engi- 
neering, Massachusetts Institute of Technology, Cambridge, 
MA (US));. pp 2140-2141 of Proceedings of the Electro- 
chemical Society Fall meeting: Extended abstracts. Volume 
87-2. Pennington, NJ; ‘The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The characteristics of laboratory scale aluminum and magne- 
sium cells have been investigated by spectroscopic and electro- 
chemical techniques. To determine the factors controlling the con- 
centrations and spatial distributions of the various chemical species 
in these cells, Raman spectra have been taken in situ during elec- 
trolysis. The electrolytes are constituted to be representative of in- 
dustrial conditions. Aluminum cells operate at a temperature of 
700°C and use an electrolyte of composition 5 wt % AICI/sub 3/, 
42 wt % LiCl, and 53 wt % NaCl. Magnesium cells operate at a 
temperature of 750°C and use an electrolyte of composition 11 wt 
Jo MgCl/sub 2/, 65 wt % NaCl, 18 wt % KCl, and 6 wt % CaCl/ 
sub 2/. Current densities can reach 2 A cm/sup -2/. Spectral infor- 
mation is correlated with cell operating conditions in an attempt to 
understand the nature of such phenomena as metal fog, streamers, 


and melt coloration, all of which are observed in these laboratory 
scale cells. 


17643 Effect of tertiary hydrogens on the stability of an 
ionic membrane in a chemically aggressive environment. 
Assink, R.A. (Sandia National Labs., Albuquerque, NM 
(US)); Arnold, C. Jr.; Hollandsworth, R.P. pp v of Proceed- 
ings of the Electrochemical Society Fall meeting: Extended 
abstracts. Volume 87-2. Pennington, NJ; The Electrochemi- 
cal Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Electrochemical devices such as redox flow batteries, chlor- 
alkali cells and fuel cells often utilize ionic separator membranes. In 
these applications, high conductivity, high selectivity and good du- 
rability in chemically aggressive environments are needed. The pur- 
pose of this program is to develop improved ionic membranes for 
these environments. Membranes have been prepared by radiatively 
grafting styrene onto polytetrafluorethylene (PTFE) film with sub- 
sequent sulfonation of the polystryene. The membranes have per- 
formed well under simulated conditions for extended periods of 
time before the active site eventually degraded. The degradation of 
the active site has tentatively been attributed to the presence of ter- 
tiary hydrogens which are known to be particularly susceptible to 
oxidative attack. In this study the effect of replacing the tertiary 
hydrogen by a methyl group was evaluated. Both model com- 
pounds and radiation grafted membranes were examined. The re- 
sults show that membrane stability can be substantially increased by 
elimination of tertiary hydrogens. 


17644 The basicity of binary mixtures of molten alkali 
carbonates. Shores, D.A. (Univ. of Minnesota, 221 Church 
Street, Minneapolis, MN (US));. pp v of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Molten carbonate fuel cells typically use mixtures of alkali 
carbonates as electrolytes. The chemical and thermochemical prop- 
erties of such mixtures are of interest to help understand various 
cell processes, including electrochemical cell reactions, and other 
reactions involved with, e.g., cathode degradation and corrosion. A 
useful "index” for characterizing such salt mixtures as a function of 
composition is basicity. However, the basicity function in mixtures 
must be carefully declined. The authors have experimentally as- 
sessed E membrane in various cells and have found it to be quite 
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significant. Nemst potentials have been determined for binary mix- 
tures of Na/sub 2/CO/sub 3/-K/sub 2/CO/sub 3/, Na/sub 2/CO/ 
sub 3/-Li/sub 2/CO/sub 3/ and Li/sub 2/CO/sub 3/-K/sub 2/CO/ 
sub 3/ and the authors have calculated values of log “net” activity 
of the alkali oxide for these mixtures. 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


17645 (PNL—6714) Energy use and conservation trends, 
1972--1986. Klan, M.S.; Belzer, D.B.; Marsh, S.J.; Moore, 
N.L.; Roop, J.M.; Sands, R.D. (Pacific Northwest Lab., 
Richland, WA (USA)). Feb 1989. Contract AC06- 
76RL01830. 127p. NTIS, PC A07/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007285/JAW. 

US trends in energy use and conservation since 1972 are ana- 
lyzed in this report. That year represents the last year prior to sig- 
nificant energy price shocks. In 1986, an estimated 31.8 quads has 
been saved in the US compared with what consumption would 
have been if the energy use per dollar of GNP had continued on 
the same trend after 1972 as in the period 1960--1972. Actual US 
energy consumption in 1986 was 74.3 quads. It is clear that energy 
conservation is persistent and conservation investments continue to 
pay off even after initial energy price shocks have subsided. Sepa- 
rate analyses have been conducted for the major end-use sectors 
(residential, commercial, industrial, and transportation). Savings 
have been estimated in each sector, and the factors contributing to 
sectoral savings identified. 19 refs., 23 figs., 26 tabs. 
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REFER ALSO TO CITATION(S) 16977, 17026, 17234, 17234, 17236, 17267, 
17595, 17596, 17611, 17623, 17671, 18005, 18045 


17646 (ANL/ES—158) Comparative analysis of energy 
data bases for household residential and transportation energy 
use. Teotia, A.; Klein, Y.; LaBelle, S. (Argonne National 
Lab., IL (USA)). Nov 1988. Contract W-31109-ENG-38. 
84p. NTIS, PC AO5/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89007693/JAW. 

Survey data bases covering household residential and trans- 
portation energy use were reviewed from the perspective of energy 
policy analysts and data base users. Twenty-three surveys, taken 
from 1972 to 1985, collected information on household energy con- 
sumption and expenditures, energy-using capital stock, and conser- 
vation activities. Ten of the surveys covered residential energy use 
only, including that for space heating and cooling, cooking, water 
heating, and appliances. Six surveys covered energy use only for 
household travel in personal vehicles. Seven surveys included data 
on both of these household energy sectors. Complete energy use 
data for a household in one year can be estimated only for 1983, 
using two surveys (one residential and one transportation) taken in 
the same households. The last nine surveys of the 23 were recent 
(1983--1985). Review of those nine was based on published materi- 
als only. The large-scale surveys generally had less-comprehensive 
data, while the comprehensive surveys were based on small sam- 
ples. The surveys were timely and useful for analyzing four types 
of energy policies: economic regulation, environmental regulation, 
federal energy production, and direct regulation of energy con- 
sumption or production. Future surveys of energy use, such as 
those of residential energy consumption, should try to link their 
energy-use questions to large surveys, such as the American Hous- 
ing Survey, to allow more accurate analysis of comparative impacts 
of energy policies among population categories of interest (e.g., mi- 
nority/majority, metropolitan/nonmetropolitan area, census regions, 
and income class). 78 refs., 9 figs., 29 tabs. 


17647 (BNL—42168) Spray characteristics of residential 
oil burner nozzles. Krishna, C.R.; Butcher, T.A.; Long, J.; 
McDonald, R.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 23p. (CONF- 
8811154—1). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006178/JAW. 

From 2. symposium on liquid particle size measurement 
techniques; Atlanta, GA, USA (9 Nov 1988). 
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The work reported in the present paper represents the re- 
sults from a continuing development of low firing-rate and low 
soot-producing oil burners for residential applications at Brookha- 
ven National Laboratory. The reduction in the heating require- 
ments of homes through better insulation and lowering of thermo- 
stat set temperatures has been spurred by the increasing cost of 
energy. This makes existing as well as new heating units (boilers/ 
furnaces) built to previous requirements oversized for the load. Be- 
cause of the cyclic nature of operation of these systems, this leads 
to significant reduction in thermal efficiency of these systems and 
hence to increased cost to the user. For this reason, there is a need 
to develop lower firing rate boilers and furnaces. 6 refs., 13 figs. 


17648 (BNL—52170) Performance control strategies for 
oil-fired domestic heating systems: Fiscal year 1987. Butcher, 
T. (Brookhaven National Lab., Upton, NY (USA)). Nov 
1987. Contract AC02-76CH00016. 53p. NTIS, PC A04/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89008188/ 
JAW. 

The efficiency of oil-fired domestic heating systems in homes 
is lower than can be achieved with the same equipment under ideal 
conditions. Two factors are responsible. First, when burners are 
serviced excess air is set high to avoid possible future soot prob- 
lems. The second factor is fouling of heat exchanger surfaces over 
time. The goal of the work described in this report is to develop 
recommendations for control strategies for reducing the difference 
between maximum practical and actual operating efficiencies. Ex- 
perimental studies on the general behavior of parameters which 
might be used as input to control systems have been performed. 
This includes gas exit temperature, flue pipe surface temperature, 
CO, smoke, and gas side pressure drop. A general review of avail- 
able technology for control sensors has also been performed. For 
evaluating heat exchanger fouling, the cycle maximum flue gas exit 
temperature or flue pipe surface temperature could be used. In the 
case of oil-fired boilers measurement of flue gas to boiler water dif- 
ferential temperature could be used to eliminate cyclic and seasonal 
variations. For excess air control solid electrolyte and semiconduc- 
tor sensors are available and have received considerable attention, 
even for small boiler applications. Any excess air control system 
should include some provision for evaluating deterioration of flame 
quality due to nozzle fouling. Low cost, in situ oxygen sensors 
could be very useful in blue flame or other advanced burners 
which operate near the stoichiometric limit. These sensors could be 
used, unheated, to signal a fuel rich situation which could create a 
CO safety hazard. 35 refs., 27 figs. 


17649 (DOE/BP/64353—1) In-situ measurements of U- 
values and thermal performance of windows. Klems, J.H.; 
Keller, H. (Lawrence Berkeley Lab., CA (USA)). Apr 1987. 
Contract AI79-86BP64353. 69p. NTIS, PC A04/MF AOl1 - 
OSTI,; 1; GPO Dep. Order Number DE89007410/JAW. 

Five commercial windows were studied using the MoWiTT 
(Mobile Window Thermal Test) facility, an accurate new field test 
apparatus. Both overall diurnal performance and U-values were 
measured. The latter were compared to test laboratory hot box 
measurements for the same five windows, and to calculations made 
with the program WINDOW-2.0. Calculations, MoWiTT and hot 
box measurements agreed for three of the windows; for one of the 
others, the calculations agreed with the MoWiTT measurement but 
not with the hot box. For the fifth, a low-E window, the calcula- 
tions may be made to agree with either measurement but not both, 
depending on assumptions about the frame. The authors suggest a 
possible explanation for the conflict, and advance an interpretation 
of the data which would allow a consistent understanding of calcu- 
lated, field and laboratory U-values. In the studies of overall per- 
formance, uncertainties arising from wintertime solar gain were 
found to overshadow the differences in U-value for all window ori- 
entations, including north-facing. In some of the windows tested, 
improved U-values were offset by decreased solar gain acceptance. 
Further research is suggested to achieve a method of evaluating 
overall window energy performance which would reliably reflect 
U-value improvements. 5 refs., 36 figs., 13 tabs. 
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17650 (DOE/CE—0181) Sunspaces. (Conservation and 
Renewable Energy Inquiry and Referral Service, Silver 
Spring, MD (USA)). May 1987. 6p. NTIS, PC A02/MF 
A0l - OSTI; 1; GPO Dep. Order Number DE89007320/ 
JAW. 

A sunspace is a popular addition to any house. It can be 
used as a home heating system, a year-round garden or as extra 
living space. This fact sheet focuses on the sunspace as a heating 
system that collects, stores and distributes heat. 15 refs., 2 figs. 


17651 (DOE/ER/60664—1) Radon emanation and trans- 
port in porous media. Rogers, V.C.; Nielson, K.K. (Rogers 
and Associates Engineering Corp., Salt Lake City, UT 
(USA)). 1988. Contract FG02-88ER60664. 15p. (RAE— 
8810-1; CONF-8810134—5). NTIS, PC A03/MF AOl - 
OSTI; 1; GPO Dep. Order Number DE89006493/JAW. 

From Symposium on radon and radon reduction technology; 
Denver, CO, USA (17 Oct 1988). 

A unified model of radon emanation and transport has been 
developed that combines the RAECOM model for diffusive trans- 
port with new mathematical models of advective transport, mois- 
ture effects, and radon emanation. The model accounts for advec- 
tive depletion in radon source regions, and for the effects of vary- 
ing moistures on radon emanation, diffusion, and advective trans- 
port rates. Radon transport in gas- and water-filled pore space is 
characterized, and exchange between the phases is considered. Cor- 
relations are also given for diffusion and permeability coefficients. 
The model provides a comprehensive assessment of source poten- 
tials for indoor radon accumulation based on soil moistures, radium, 
emanation, and advection of soil gas. 10 refs., 6 figs. 


17652 (ECRC/M—2229) Capenhurst energy efficient 
home - design principles and worked examples. Mould, A.E.; 
Siviour, J.B. (Electricity Council Research Centre, Capen- 
hurst (UK)). Dec 1988. 114p. Available from: Electricity 
Council Research Centre, Capenhurst, Chester, CH1 6ES, 
UK. 

This report reviews the Research Centre’s work on low 
energy housing and summarises the performance requirements and 
current development of the capenhurst home performance specifi- 
cation. First, the trial houses are described briefly and a summary 
of the results presented. These houses were sold and then moni- 
tored comprehensively for the first year of occupation. Next, the 
aims and principles underlying the specification are described and 
then design and construction is discussed in detail. This includes 
not only ways of really achieving the prescribed U-values in prac- 
tice, but also the method evolved at Capenhurst for the more accu- 
rate calculation of heat losses. The space heating system used in the 
trial houses is described, together with an improved hot water 
system. Improvements in the thermal insulation reduced heat flow 
through the fabric but not a reduction in ventilation losses and so 
ways of reducing air leakage through the fabric are also given. The 
energy lost by ventilation is further reduced by the installation of a 
mechanical ventilation with heat recovery system. This has been 
adopted enthusiastically by house-holders. Benefits and costs are 
discussed, together with a guide on checking and commissioning. 
Worked examples are also included. 


17653 (ENEA-RT-FARE—86-9) Occupational aspects of 
energy conservation. Wolleb, E.; Beccali, G.; Denari, V.; 
Malatesta, V.; Manacorda, G.; Sauleo, G. (ENEA, Rome 
(Italy)). Nov 1986. 222p. (In Italian). NTIS (US Sales 
Only), PC Al0. Order Number DE88756728/JAW. 

Today, energy conservation is important not only for eco- 
nomic reasons, but also for its impact on the environment, technol- 
ogy and employment. The present work concerns job creation asso- 
ciated with energy saving in the field of space heating. Certain as- 
pects of energy conservation in transportation are also considered. 
This study, which will be followed by more complete evaluation, 
already indicates relationships between energy saving and jobs in 
certain well defined situations. Hypothesizing a certain selection of 
energy conservation investments and services, it includes an evalua- 
tion of the job effect within an urban population of 130,000 persons. 
Finally, the study allows for some extrapolation, in order to evalu- 
ate the job effect in different situations. 
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17654 (EPRI-CU—6254) Heat pump life and compressor 
survival in diverse climates: Final report. Bucher, M.E.; 
Grastataro, C.M. (Electric Power Research Inst., Palo Alto, 
CA (USA); American Electric Power Service Corp., Co- 
lumbus, OH (USA)). Feb 1989. 42p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T189007586/JAW. 

This report presents results of a survey sponsored by the 
Electric Power Research Institute (EPRI) of heat pump owners in 
parts of Ohio, Michigan, Indiana, Kentucky, Virginia, West Virgin- 
ia, and Tennessee. The project was managed by the American 
Electric Power Service Corporation (AEP), which used customer 
electrical service records to identify heat pump owners. A profes- 
sional market research firm was contracted to develop the survey 
questionnaire, conduct the survey, and analyze the results. Informa- 
tion was obtained on 2184 heat pumps ranging in age from 1 to 26 
years. Major findings include: results of this study agree well with 
results of similar EPRI-sponsored studies in Alabama and northern 
Illinois; heat pump median service life in AEP’s service areas is ap- 
proximately 19 years; heat pump compressor life in AEP’s service 
areas is approximately 14.5 years; and few heat pumps in the study 
experienced multiple compressor replacements, and results indicate 
that over the normal heat pump service life, the owner can expect 
to replace the compressor no more than once, if ever. 7 refs., 8 
figs., 3 tabs. 


17655 (IVO-B—05/88) Heat-recovery equipment in the 
ventilation of a single-family house. Heinonen, M.; Rauramo, 
E. (Imatran Voima Oy, Helsinki (Finland)). Jul 1988. 93p. 
(In Finnish). NTIS (US Sales Only), PC A05/MF AO1. 
Order Number DE88756589/JAW. 

The study investigated mechanical ventilation and heat re- 
covery equipment in single-family houses. Measurings took place in 
30 houses. Heat recovery equipment that are on the market were 
examined applying type approval instructions approved by the Min- 
istry for the Environment. The study results showed that mechani- 
cal ventilation of incoming and exhaust air can be motivated with 
better economy. Thanks to energy savings, the pay-back time for 
additional investments caused by the systems is less than five years. 
In laboratory tests the type-approved equipment proved to function 
better. In the single-family houses measurings concerned total air- 
currents, noise caused by ventilation, aircurrents from valves, oper- 
ating point of fans, electric outputs and pressure difference between 
indoor air and outdoor air. The norm for ventilation, 0.35 1/s,m/sup 
2/, was attained with 90% of the equipment and in all the cases 
ventilation exceeded the recommendation of 7.5 1/s, inhabitant. 
However, in most houses the equipment was operated at too small 
a capacity. Sufficient sound deadening is an essential requirement 
for a ventilation system and it should be paid more attention to. 
Frequently, total aircurrents and aircurrents in valves had not been 
adjusted and the ratio between incoming and exhaust air currents 
was unfavourable. According to the measurings the temperature 
output ratio of heat recovery equipment averaged 62% for recuper- 
ators and 76% for regenerative equipment. The COP for heat 
pumps averaged 2.1. Despite the defects, the inhabitants were con- 
tented with the equipment and indoor air cleanliness. The HEPAC 
laboratory at the Technical Research Centre of Finland measured 
the density of heat recovery equipment, fan curves, temperature ef- 
ficiency and antifreezing. In addition, the noise by the four equip- 
ment was measured. Densities were deficient, however not in type- 
approved equipment. The temperature efficiencies were equivalent 
to measurements in single-family houses. 


17656 (LBL—24193) Analysis of errors for a fan-pressur- 
ization technique for measuring inter-zonal air leakage. Herr- 
lin, M.K.; Modera, M.P. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1988. Contract AC03-76SF00098. 20p. (CONF- 
8809127—2). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006597/JAW. 

From 9. AIVC conference on effective ventilation; Ghent, 
Belgium (12 Sep 1988). 

The problem of predicting air flows in a multi-zone building 
has received considerable attention in the past ten years. An impor- 
tant issue identified by this work was the lack of reliable measure- 
ments of the flow resistances between the zones of such buildings. 
This report analyzes the uncertainties associated with a fan- pres- 
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surization technique for measuring the interzonal leakage (inverse 
flow resistance) in a multi-zone building. The technique involves 
two blower doors, one in each of the two zones between which the 
leakage is being measured. The evaluation of the technique is based 
upon simulations using MOVECOMP, a multizone infiltration and 
ventilation simulation program, which is used to determine what 
data would be recorded when using the procedure in a multi-family 
building under typical wind conditions using typical fan pressuriza- 
tion equipment. These simulations indicate that wind-induced un- 
certainties in the determined leakage parameters do no exceed 10% 
for windspeeds lower than 5 m/s, but that pressure and flow mesur- 
ement uncertainties raise leakage parameter uncertainties above 
40% at any wind speed. By performing additional simulations, the 
sensitivity of our results to the subtleties of the measurement proto- 
col and the assumed test conditions are examined. These examina- 
tions highlight the importance of using an appropriate reference for 
the pressure difference across the primary-zone envelope, as well as 
the importance of improving the precision this measurement. 8 
refs., 2 figs., 7 tabs. 


17657 (LBL—26437) A multi-tracer technique for study- 
ing rates of ventilation, air distribution patterns, and air ex- 
change efficiencies. Fisk, W.J.; Prill, R.J.; Seppanen, O. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1988. Contract 
AC03-76SF00098. 9p. (CONF-881263—1). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006655/JAW. 

From Conference on building systems: room air and air con- 
taminant distribution; Urbana, IL, USA (5 Dec 1988). 

A multiple tracer system has been utilized within commer- 
cial buildings to monitor ventilation rates, air exchange efficiencies, 
age of air at multiple indoor locations, and the fractions of air at a 
monitoring point that entered the building through a particular air 
handler and by infiltration. To label the incoming air, a distinct 
tracer gas is injected at a constant rate into each mechanically sup- 
plied outside-air or supply air stream. Gas chromatographs monitor 
tracer gas concentrations versus time in the major airstreams of the 
air handlers. Small ‘local samplers” at various indoor locations are 
utilized to monitor local ages of air. The standard methods of ap- 
plying age distribution theory are modified to process the multiple 
tracer data. The experimental system and methods of data analysis 
are described, and the results of investigations in an office building 
when the ventilation systems maximized and minimized the recircu- 
lation of indoor air are reviewed. The standard deviation in the age 
of air measured at different locations within this office building is 
from 25% to 40% of the mean age. Our measurements did not 
yield evidence of substantial short-circuiting or displacement flow 
patterns. 3 refs. 2 tabs. 


17658 (NEI-FI—73) Heating systems in Finnish build- 
ings. Heljo, J.; Nykaenen, V. (eds.). (Tampere Univ. of 
Technology (Finland). Construction Economics). (Kauppa- 
ja Teollisuusministerio, Helsinki (Finland). Energiaosasto). 
1986. 24p. (In Finnish). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88756597/JAW. 


17659 (ORNL/TM—10761) The Oklahoma Cooling Ret- 
rofit Field Test: Experimental plan. Ternes, M.P.; Hu, P.S. 
(Oak Ridge National Lab., TN (USA)). Jan 1989. Contract 
AC05-840OR21400. 92p. NTIS, PC A05/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89007888/JAW. 

The Oklahoma Cooling Retrofit Field Test will be per- 
formed to determine the magnitude of the cooling-energy savings 
attributed to the installation of conservation measures as typically 
installed by Oklahoma’s Low-Income Weatherization Assistance 
Program (WAP) and the additional savings that can be achieved by 
the installation of two cooling retrofit measures: replacement of 
low-efficiency window air conditioners with high-efficiency units 
and installation of attic radiant barriers. This report is an experi- 
mental plan presenting the specific research goals and questions to 
be addressed by the field test, the responsibilities of the six field test 
participants, 16 tasks required to complete the field test, the experi- 
mental design, the data requirements and the instrumentation to col- 
lect the data, a data management procedure to store the data and 
check it for errors, and analysis procedures to be employed to 
study the collected data. 13 refs., 9 figs., 5 tabs. 
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17660 (ORNL/TM—10775) An experimental study of 
stabilized cellulosic insulation installed in four attic sections 
of manufactured homes. Graves, R.S.; Yarbrough, D.W. 
(Oak Ridge National Lab., TN (USA)). Jan 1989. Contract 
AC05-84OR21400. 27p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007871/JAW. 

The effect of vibrations due to manufacturing and over-the- 
road transport on the thickness, density, and calculated thermal re- 
sistance (R-value) of stabilized cellulosic insulation installed in four 
manufactured home units has been determined. Stabilized cellulosic 
insulation is produced by adding water at the time of installation to 
dry loose-fill cellulosic insulation containing adhesive. Insulation 
thickness measurements were made at the time of installation, at the 
end of the construction process, and after over-the-road transport. 
Insulation densities were measured for newly installed material at 
the factory and after the units had been transported. The average 
overall reduction in attic insulation thickness was found to be about 
5%, with most of the reduction occurring during manufacturing. 
The product densities were found to be greater than the label 
values of 2.0 Ib/ft* both initially and after transport. The reduction 
in R-value due to decreased thickness was calculated to be in the 
range of 2.65 to 5.1%. 4 refs., 3 figs., 7 tabs. 


17661 (PB—89-136287/XAB) Guidelines for healthy 
housing. Environmental Health series. Ranson, R.P. (World 
Health Organization, Copenhagen (Denmark). Regional 
Office for Europe). 1988. 259p. (EH—31). NTIS, PC A12/ 
MF AOlI. 

The guidelines are aimed particularly at developing middle- 
income countries in Europe, but the underlying principles have uni- 
versal applicability. Section 1 deals with general considerations ap- 
plicable to basic housing hygiene. Section 2 deals with fundamental 
technical and social requirements for maintaining housing hygiene 
including health implications, suggested control measures, and ex- 
amples of standards. Section 3 summarizes some of the operational 
and organizational priorities and constraints for achieving basic 
healthy housing goals. 


17662 (PNL—6519) Cost-effectiveness of conservation 
upgrades in manufactured homes. Lee, A.D.; Conner, C.C.; 
Englin, J.E.; Hadley, D.L.; Lucas, R.G.; Miller, N.E.; 
Monroe, W.H. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1988. Contract AC06-76RL01830. 162p. NTIS, 
PC A08/MF AOI - OSTI; 1; GPO Dep. Order Number 
DE89007081/JAW. 

This study addresses the costs of upgrading the efficiency of 
electrically heated manufactured homes in the Bonneville Power 
Administration’s (Bonneville’s) service territory. It was prepared by 
the Battelle Pacific Northwest Laboratory (PNL) for Bonneville 
under a Related Services Agreement with the US Department of 
Energy, Contract AC06-76RLO1830. Manufactured homes (com- 
monly called mobile homes) represent a significant lost conserva- 
tion resource in the region. Manufactured homes are required to 
meet national energy standards that do not reflect the recent in- 
creases in energy prices, and the preemptive nature of the national 
standards prevents local jurisdictions from establishing stricter re- 
quirements. Bonneville has undertaken several programs to analyze 
the efficiency of manufactured homes and encourage the industry 
to produce more efficient homes and consumers to increase their 
demand for efficient units. This study constitutes one portion of 
Bonneville’s overall strategy. 45 refs. 


17663 (STF—11A88028) Investigation of the Aircoil air 
source heat pump for dwellings. Eggen, G.; Jonassen, O. 
(Selskapet for Industriell og Teknisk Forskning, Trondheim 
(Norway)). May 1988. 19p. (In Norwegian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88756610/JAW. 

The report deals with an evaluation of an air source heat 
pump designed for space heating. The heat pump is connected to a 
detached house air conditioning system , and seams to be cost bene- 
ficial compared to a system of electric space heating. 5 figs., 4 tabs. 
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17664 Retrofit opportunities for energy management and 
cogeneration. Payne, F. W. (comp.). Liburn, GA; The Fair- 
mont Press, Inc. (1989). 606p. The Association of Energy 
Engineers, 4025 Pleasantdale Rd., Suite 340, Atlanta, GA 
30340. Order Number T189006898/JAW. 

Today there is more opportunity to reduce utility costs by 
applying new efficiency improvement products, negotiating the best 
electric and gas rates, installing cogeneration facilities, and through 
modernization projects. For example, according to a recent study 
by Lawrence Berkeley Laboratory, 50 percent of the electrical 
energy consumed by lighting, or 12 percent of the total national 
electrical energy sales, could be saved by replacing existing lighting 
with new energy efficient systems. This comprehensive reference 
represents the latest methodologies used to improve efficiency and 
lower operating costs for facilities large and small. Contributed by 
noted authorities, the information contained is highly practical and 
will serve as a valuable reference source to improve an 
organization's overall efficiency. 


3202 Transportation 


REFER ALSO TO CITATION(S) 17646, 17682, 17696 


17665 (PB—89-131635/XAB) Expert systems for trans- 
portation applications. Research report. Lewis, R.T.; John- 
son, W.F.; Schneider, J.B.; Hajek, J.J.; Chong, G.J. (Nation- 
al Research Council, Washington, DC (USA). Transporta- 
tion Research Board). 1987. 76p. (TRB/TRR—1145). NTIS, 
PC A05/MF AO1. 

Library of Congress catalog card no. 88-14836. 

The 8 papers in the report deal with the following subjects: 
Application of expert systems to transportation: a strategy for 
safety and productivity gains; Using expert systems to select traffic 
analysis software; Designing optimal transportation networks: an 
expert systems approach; Application of expert systems to left-turn 
signal treatment; Knowledge-based expert system technology can 
benefit pavement maintenance; Intersection advisor: an expert 
system for intersection design; Expert system to cost feasible 
bridge-painting strategies; A knowledge-based approach to pave- 
ment overlay design. 


17666 (PB—89-131676/XAB) Rapid-rail transit and plan- 
ning tools. Research report. Benz, G.P.; Hall, R.W.; Ishi- 
maru, J.M.; Calkins, D.E.; Chapleau, R. (National Research 
Council, Washington, DC (USA). Transportation Research 
Board). 1987. 67p. (TRB/TRR—1152). NTIS, PC A04/MF 
AOl. 

Library of Congress catalog card no. 88-20035. 

The 8 papers in the report concern the following subjects: 
Transit platform analysis using the time-space concept; Quick esti- 
mation of queueing delay for passengers exiting a rapid transit sta- 
tion; Computer-aided design of transportation interface facilities; A 
posteriori impact analysis of a subway extension in Montreal; Simu- 
lation model of shared right-of-way streetcar operations; Stray cur- 
rent control within dc-powered transit systems; The direct fixation 
fastener-its past and its future in rapid transit; Conversion of rapid- 
transit trains to one-person operation. 


17667 (PB—89-131692/XAB) Transportation energy. Re- 
search report. Wilson, S.C.; Smith, R.L.; Frederick, S.J.; 
Morrison, J.L.C.; Small, K.A. (National Research Council, 
Washington, DC (USA). Transportation Research Board). 
1987. 77p. (TRB/TRR—1155). NTIS, PC A05/MF AOl1. 

Library of Congress catalog card no. 88-19633. 

The 7 papers in the report concern the following subjects: 
Impact of urban development alternatives on transportation fuel 
consumption; Converting transit to methanol: costs and benefits for 
California’s south coast air basin; Advances in automobile technolo- 
gy and the market for fuel efficiency, 1978-1985; The roadway- 
powered electric transit vehicle--progress and prospects; Integrating 
research on public attitudes and behavior into energy contingency 
planning; Demographic influences on household travel and fuel 
purchase behavior; Transportation energy outlook under conditions 
of persistently low petroleum prices. 
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17668 (SAND—89-8204) Feasibility of flight experiments 
and instrumentation hardware for in-flight hypersonic bounda- 
ry-layer measurements. Cattolica, R.J.; Schmitt, R.L.; 
Palmer, R.E. (Sandia National Labs., Livermore, CA 
(USA)). Feb 1989. Contract AC04-76DR00789. 66p. NTIS, 
PC A04/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007943/JAW. 

We have examined the feasibility of implementing nonintru- 
sive optical diagnostics to measure the properties of the boundary 
layer surrounding a hypersonic vehicle. Measurements of density, 
temperature, location of the shock front, and Nz, Oz, and NO con- 
centrations are feasible using electron-beam fluorescence, for which 
instrumentation appropriate for flight experiments already exists. In 
particular, NO will be a key indicator of the chemistry occurring at 
the vehicle nose and leading edges. Measurements of velocity and 
O2 and NO concentrations will be feasible using laser-induced fluo- 
rescence when rugged and reliable miniature uv laser sources 
become available; such laser sources should be developed in the 
next few years. Optical and sensor instrumentation for spectrally re- 
solving the fluorescence along a line emanating from the vehicle 
and passing radially through the shock front is presently available. 
Laboratory and wind tunnel experiments will be required to devel- 
op the technology base needed to apply these advanced diagnostics. 
Nevertheless, experimental data acquired from these diagnostic 
methods, both in flight experiments and in wind tunnel tests, will be 
invaluable for validating computational fluid dynamics computer 
codes and for designing next-generation high-performance hyper- 
sonic flight vehicles. 20 refs., 16 figs., 12 tabs. 
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REFER ALSO TO CITATION(S) 17028, 17182, 17296, 17327, 17342, 17343, 
17553, 17612, 17664, 17847 


17669 (ANL—9006375) Electromagnetic continuous cast- 
ing project: Final report. Battles, J.E.; Rote, D.M.; Misra, B.; 
Praeg, W.F.; Hull, J.R.; Turner, L.R.; Shah, V.L.; Lari, 
R.J.; Gopalsami, N.; Wiencek, T. (Argonne National Lab., 
IL (USA)). Oct 1988. Contract W-31109-ENG-38. 154p. 
NTIS, PC A08/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89006375/JAW. 


This report describes the work on development of an elec- 
tromagnetic casting process for steel, which was carried out at Ar- 
gonne National Laboratory between January 1985 and December 
1987. This effort was concerned principally with analysis and 
design work on magnet technology, liquid metal feed system, cool- 
ant system, and sensors and process controllers. Experimentation 
primarily involved (1) electromagnetic studies to determine the 
conditions and controlling parameters for stable levitation and (2) 
feed-system studies to establish important parameters that control 
and influence fluid flow from the liquid metal source to the caster. 
73 refs., 91 figs., 11 tabs. 


17670 (CESI—87-31) Electrical hazards and safety in in- 
dustrial plants: factors to be considered, problems to face. 
Cerasi, G.; Dellera, L.; Frigeri, S.; Lionetto, P.; Testa, A. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Sep 
1987. 8p. (In Italian). (CONF-8709394—8). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88756753/ 
JAW. 


Frora 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The risk associated with electrical installations in industrial 
plants is related to proper design of electrical grounding for protec- 
tion against lightning and the accumulation of electrostatic charges. 
Occupational safety is related to technical normatives and legisla- 
tion which are designed to provide, within certain stipulated limits, 
a reasonable degree of protection in case of system failures. The 
paper then discusses how overall plant design characteristics can be 
suitably incorporated to optimize the design of fire protection sys- 
tems resulting not only in economic benefits but also improved 
safety. 
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17671 (DOE/BP—1118) Commercial refrigeration re- 
source assessment: Final report. Wikler, G.A.; Alereza, T. 
(USDOE Bonneville Power Administration, Portland, OR; 
ADM Associates, Inc., Sacramento, CA (USA)). Dec 1988. 
Contract AC79-86BP60288. 109p. NTIS, PC A06/MF AO1 
- OSTI; 1; GPO Dep. Order Number DE89007442/JAW. 

The purpose of this report is to assess the Pacific 
Northwest's commercial refrigeration market and to identify cur- 
rent conservation technologies that can improve the efficiency of 
refrigeration systems in supermarkets, restaurants, and refrigerated 
warehouses and thus provide the region with substantial energy 
savings in the form of demand reduction. This report describes po- 
tentially cost-effective conservation technologies for electric refrig- 
eration systems in grocery stores, restaurants, and refrigerated 
warehouses in the Pacific Northwest. All conservation technologies 
outlined in this report are considered commercially available or are 
at the stage of development where they will become available in 
the near future. The energy savings and cost potential are measured 
by using BPA’s supply curve analytical framework. Specific meth- 
ods and component inputs to the model will be described in later 
sections of this report. 30 refs., 8 figs., 37 tabs. 


17672 (DOE/CE/15296—T1) Cocurrent distillation: 
Final report, September 17, 1986--September 30, 1988. 
Trutna, W.R. (Trutna (William R.), Pasadena, TX (USA)). 
30 Jan 1989. Contract FG01-86CE15296. 109p. NTIS, PC 
A06 - OSTI. Order Number DE89007092/JAW. 

This report covers the major categories of research and 
design information needed for the development of the Cocurrent 
Process. The Cocurrent Process is a new and completely different 
distillation process, and has the potential for a large reduction in 
capital expenditures and energy consumption. The report covers 
Laboratory and SRP Hydraulic Performance, Engineering Proto- 
type Mass Transfer, Capacity Tests, Comparative Performance, 
Cost Comparison, Mechanical Design and Costs, Distributor 
Design, Channel-Skirt Heights, Vent Flows and Downcomer Area. 
58 figs., 21 tabs. (JL) 


17673 (DOE/EI/19674—T1) EMF 8: Industrial energy 
demand: Final summary report. (Stanford Univ., CA (USA). 
Energy Modeling Forum). Jul 1987. Contract FG01- 
84E119674. 117p. NTIS, PC A06/MF AOI - OSTI; 1; GPO 
Dep. Order Number DE89006702/JAW. 

This report documents the results of a project on future 
trends in US industrial energy demand. Central in the work of the 
EMF 8 working group was the use of a group of public models of 
industrial energy demand to project fuel demands for a base case. 
In addition, a variety of alternative scenarios were examined to in- 
vestigate the possible effects of the key uncertainties affecting in- 
dustrial energy demand. Complementing this investigation were 
analyses of the data upon which the models are based and compari- 
sons of industry practice with the models’ operation and projec- 
tions. Through this process, insights were gained about the 
strengths and limitations of the specific modeling efforts included in 
the study and, perhaps more importantly, about the likely level and 
composition of industrial energy demand in the years ahead. 30 
figs., 6 tabs. 


17674 (DOE/ER/13291—4) Interphase transport and 
multistage separations: Progress report for period September 
1, 1987--February 28, 1989. Stewart, W.E. (Wisconsin Univ., 
Madison (USA). Dept. of Chemical Engineering). 28 Nov 
1988. Contract FG02-84ER13291. 4p. NTIS, PC A02/MF 
ar OSTI; 1; GPO Dep. Order Number DE89007364/ 

We have continued our work on a theoretical mode! for 
fractionating trays, and on its computer implementation. Several ad- 
vances have been made. The mobile-interface boundary-layer treat- 
ment of Stewart, Angelo and Lightfoot has been extended to high 
stage efficiencies. Averaging the upstream state over all bubbles or 
drops in a macroscopic volume element, we obtain the same solu- 
tion forms as in their paper, but with the terminal states replaced 
by bulk (flow-mean) conditions. A hydrodynamic function con- 
tained in the theory remains to be determined; this will be done by 
fitting the theory to tray performance data. We have developed 
smoothed differential models and collocation schemes to describe 
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the bulk states along the paths of the liquid and gas through a frac- 
tionation tray, including longitudinal liquid-phase dispersion. Test 
calculations indicate that these models are solvable accurately with 
only two collocation points, vs one point for a well-mixed tray, by 
use of new basis functions developed in this research. This study 
includes several multicomponent examples. To test and complement 
the theoretical studies, tray performance data have been compiled 
from many published sources, including theses and reports from 
various research groups. The fitting of models (ours and others) to 
these data is about to begin. 5 refs. 


17675 (IVO-B—08/87) Resistance heating technique. Jes- 
kanen, R. (Imatran Voima Oy, Helsinki (Finland)). Jan 
1988. 45p. (In Finnish). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88756591/JAW. 

The work gives a general view upon the resitance heating 
technique, its theory, materials and its industrial applications. The 
resistance heating technique is old and well-known. The develop- 
ment work concentrates mainly on the improvment of materials and 
processes. Resistance heating technique has many applications. It is 
mainly used industrially for thermal treatments and for processes in 
metal and glass industries. The advantages of the resistance heating 
technique are its simplicity and the possibilities for a precise regula- 
tions of the temperatures. 


17676 (NEI-DK—129) Energy consumption in industrial 
processes. An evaluation of energy consumption with regard 
to specific functions. Reiler, H.; Lemming, J. (Danmarks 
Tekniske Hoejskole, Lyngby. Institut for Kemiteknik; DK- 
Teknik, Soeborg (Denmark)). Aug 1988. 32p. (In Danish). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88756592/JAW. 

The aim of the investigation is to identify areas of research 
that should be given priority in the forthcoming research programs 
concentrating on Danish industrial products and processes. Atten- 
tion is especially given to those processes which require a large 
amount of energy. Information is gathered from relevant literature 
and visits to factories. Observed processes have been classified into 
the following groups which are followed by an indication of the 
percentage presumed to be taken up by energy used in the individ- 
ual process in relation to the overall energy consumption in the rel- 
evant industry: Sintering 5%, Melting 10%, Evaporation 15%, Dis- 
tillation 15-20%, Drying 15-20%, Heating 10-25%. Operations 
which mainly use electricity are grinding, pumping, stirring, com- 
pression and filtering. These processes are not dwelt upon here, al- 
though it may be commented that, as a general rule, much electric 
power is utilized. The most common processes are drying and heat- 
ing (40% of total energy consumption) and evaporation and distilla- 
tion (30-35%). It has been concluded that areas needing further in- 
vestigation with regard to energy conservation have the general 
characteristics of those specific processes requiring the use of most 
energy, and in connection with this, the possibilities for increased 
heat integration. An improvement of basic conditions for the suc- 
cessful carrying-out of those processes that use most energy seems 
to be essential. Also the operation and control of these processes, in 
addition to proper registration of energy consumption in each case, 
is very important. It seems most necessary to carry out research on 
those processes that depend on temperatures of 200-500 deg. C 
being achieved. (AB). 


17677 (NYSERDA—88-7) Calcium magnesium acetate 
production and cost reduction. Leuschner, A.P. (Dynatech 
Scientific, Inc., Cambridge, MA (USA)). Feb 1988. 269p. 
OSTI - New York State Energy Research and Develop- 
ment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
Order Number T189007022/JAW. 

The New York State Energy Research and Development 
Authority (Energy Authority), Consolidated Edison Company of 
New York, Inc. (ConEd), the New York State Department of 
Transportation (NYSDOT), the New York State Thruway Author- 
ity (NYSTA), Chevron Chemical Company, the National Corn 
Growers Association (NCGA), and the Massachusetts Department 
of Public Works (MDPW) sponsored a research program to devel- 
op technology capable of producing Calcium Magnesium Acetate 
(CMA), an alternative road deicer, at a quality and cost which will 
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allow its increased use. The objectives of this program were to de- 
termine the feasibility of: (1) producing CMA from regionally avail- 
able waste and low grade organic feedstocks via biochemical engi- 
neering technologies; (2) operating the fermentation at concentrated 
product levels to reduce energy requirements and minimize drying 
process costs; (3) using this production approach to produce an en- 
vironmentally acceptable CMA product; and (4) using and adapting 
an existing facility for a CMA commercial demonstration plant. 
The experimental program included:(1) selection of microorganisms 
for their ability to grow in the absence of sodium chloride and to 
tolerate high concentrations of calcium, magnesium, and acetate 
ions; (2) analysis of waste feedstocks for their potential conversion 
to acetate; (3) analysis of waste organic material for impurities in 
CMA that could carry over into the environment; (4) batch experi- 
ments to determine pH tolerance, growth in the absence of sodium 
chloride (NaCl), tolerance to magnesium, calcium and acetate ions, 
effect of substrate concentration, acid distribution, and acid produc- 
tion; and (5) semi-continuous laboratory scale anaerobic digestion 
experiments to determine loading rates, conversion efficiencies, and 
other design data. 67 refs., 33 figs., 66 tabs. 


17678 (PB—89-134761/XAB) Available disposal capacity 
for solid waste in Illinois: second annual report. (Illinois En- 
vironmental Protection Agency, Springfield (USA). Div. of 
Land Pollution Control). Oct 1988. 110p. IEPA/LPC—88/ 
036). NTIS, PC A06/MF AO1. 

See also PB—88-119672. 

In this report, the table of contents includes the following: 
Executive summary; Introduction: Programs and activities of the Il- 
linois environmental protection agency, Programs and activities of 
the Department of Energy and Natural Resources, Programs and 
activities of the University of Illinois; Data collection and method- 
ology: Active landfills, Landfill capacity, Public/private, Disposal 
volumes, Projections of landfill capacity depletion, Imports and ex- 
ports; Solid waste disposal capacity: Statewide, Northwestern IIli- 
nois--region 1, Chicago metropolitan--region 2, Peoria--quad cities-- 
region 3, East-central Illinois--region 4, West-centrai Illinois--region 
5, East St. Louis metro--region 6, Southern Illinois--region 7; Sum- 
mary and conclusions: and References: Appendix. 


17679 (PB—89-854103/XAB) Waste heat utilization. No- 
vember 1982-January 1989 (Citations from the NTIS data 
base). Report for November 1982-January 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Jan 1989. 215p. NTIS PC NO1/MF NO1. 

Supersedes PB—85-864239. 

This bibliography contains citations concerning the recovery 
and utilization of waste heat in power plants, industrial processes, 
and commercial buildings. Topic include the use of industrial proc- 
ess heat in district-heating studies, greenhouse heating with power- 
plant waste heat, and materials considerations for heat-exchange 
equipment. The utilization of heat pumps in the recovery of low- 
grade industrial heat is discussed. Citations pertaining specifically to 
government policies, and total energy systems in commercial! build- 
ings are excluded. (This updated bibliography contains 351 cita- 
tions, 94 of which are new entries to the previous edition.) 


17680 (PB—89-855142/XAB) Waste-to-energy facilities. 
Jnuary 1970-Jnuary 1989 (Citations from the NTIS data 
base). Report for January 1970-January 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Feb 1989. 147p. NTIS PC NO1/MF NOI. 

Supersedes PB—87-868410. 

This bibliography contains citations concerning technical, 
economic, and environmental evaluations of facilities that convert 
waste to energy. Solid-waste and municipal-waste conversion facili- 
ties are highlighted. Feasibility studies, technical design, emissions 
studies, and markets for the resulting energy are discussed. Heat 
and electrical generation facilities are emphasized. (This updated 
bibliography contains 233 citations, 24 of which are new entries to 
the previous edition.) 


17681 (PB—89-855571/XAB) Solid-waste incinerators. 
January 1970-January 1989 (Citations from the US Patent 
data base). Report for January 1970-January 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Feb 1989. 114p. NTIS PC NO1/MF NO1. 
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Supersedes PB—87-868592. 

This bibliography contains citations of selected patents con- 
cerning the design and utilization of incinerators and incinerator 
components used for the destruction of municipal, industrial, and 
agricultural solid-waste products. Materials-handling devices, and 
pollution-control meassures are discussed. Integrated incinerator/ 
heating system equipment, and portable units are considered. (This 
updated bibliography contains 256 citations, 15 of which are new 
entries to the previous edition.) 
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REFER ALSO TO CITATION(S) 17182, 17193, 17356, 17407, 17408, 17432, 
17433, 17481, 17482, 17488, 17502, 17553, 17600, 17610, 17628, 17664, 17678, 
17679, 17680, 17681, 18192 


17682 (CESI—87-28) Low tension feeding of Milan's 
traffic lights: problems regarding differential ground relays. 
La Magna, S.; Dellera, L.; Lionetto, P. (Centro Elecctrotec- 
nico Sperimentale Italiano, Milan). Sep 1987. 6p. (In Ital- 
ian). (CONF-8709394—2). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE88756743/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The traffic light system of Milan (Italy) is discussed. The 
system is currently based on electronically controlled traffic lights. 
The differential ground relays employed in such systems are the 
cause of frequent breakdowns during atmospheric disturbances. A 
statistical analysis of such events is presented in this paper. 


17683 (CONF-871058—2) Advanced gas distribution re- 
search at IGT. Rush, W.F. Jr. (Institute of Gas Technology, 
Chicago, IL (USA)). 1987. 10p. OSTI - Institute of Gas 
Technology, 3424 South State Street, Chicago, IL 60616. 
Order Number T189007178/JAW. 

From Integrating microelectronics into gas distribution; Min- 
neapolis, MN, USA (26 Oct 1987). 

The Institute of Gas Technology (IGT) has made substantial 
progress on its multi-year program in demonstrating the technical 
feasibility of integrated, automated gas distribution systems. The ob- 
jective of this program is to address automation of distribution as a 
total system, rather than automation of individual features. This 
work is geared towards developing a compatible, modular automa- 
tion system to benefit gas utilities. The system must have an open 
architecture so that any manufacturer can produce equipment that 
will be compatible with all other system components. There are ap- 
proximately 30 capabilities that the laboratory system will ultimate- 
ly demonstrate, and 10 are now functional. These include: gas 
meter reading, bill calculation and printing, multiple rate billing, 
tamper detection, electronic reconfiguration, global commands, 
remote city gate station control, district meter reading, cathodic 
protection potential reading, and automatic differential pressure 
reading. 


17684 (CONF-8803191—, pp 551-571) WKA 60 wind 
power plant for EW Helgoland. Schwaiger, H. (M.A.N. 
Technologie G.m.b.H., Muenchen (Germany, F.R.)). 1988. 
(In German). NTIS (US Sales Only), PC A99. Order 
Number DE89770257/JAW. 

From Status report wind energy; Luebeck, F.R. Germany (1 
Mar 1988) 

The authors demonstrate the wind power plant (0.8 to 1.3 
MW range) to be built on the island of Helgoland, with its compo- 
nents (design and system diagrams) and a list of major technical 
characteristics. Details concern plant size, three-blade rotor, aero- 
dynamically profiled rotor blades, rotor hub, rotor blade adjust- 
ment, electronic control of rotor blade drive, mechanical drive rod 
and turbine housing, rotor shaft and bearing, rotor brake, fixing 
device, spiral-toothing coupling, gear, generator shaft drive, dy- 
namic concept and construction type of tower (50 m height, cylin- 
drical shaft, conical base), tower basement, wind tracking system, 
electronics system, control and operation management, lifting and 
hoisting systems, assembly and maintenance concept. (HWJ). 
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17685 (CONF-8804244—, pp 50-56) Meteorology in 
town-planning. Reuter, U. (Stadt Stuttgart (Germany, F.R.). 
Amt fuer Umweltschutz). Sep 1988. (In German). NTIS 
(US Sales Only), PC A10. Order Number DE89770252/ 
JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

The methods of measuring or calculating meteorological 
facts for planning have been continuously developed during the last 
years. Nevertheless, there are some problems or difficulties the me- 
teorologist has to occupy with in his practical work concerning 
meteorology in town-planning. This field of problems is discussed, 
including the difficulties of quantifying meteorological facts as well 
as the assessment of meteorology for planning. 


17686 (CONF-8804244—, pp 57-64) Practical applica- 
tions of urban climate models. Kerschgens, M.J. (Bonn Univ. 
(Germany, F.R.). Meteorologisches Inst.). Sep 1988. (In 
German). NTIS (US Sales Only), PC Ai0. Order Number 
DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

Micro- and mesoclimatic systems may be described on the 
basis of the laws of thermodynamics and thus be modelled numeri- 
cally. The application of micro- and mesoscale models is reviewed 
under the light of their ability to answer questions concerning an- 
thropogenic climatic modifications. Key parameters for the skill of 
the model are the system of model-equations, the scale under con- 
sideration, and thereby the parametrization of subscale effects. 


17687 (CONF-8804244—, pp 65-76) Integration of cli- 
mate studies in the planning of towns and free spaces. 
Katzschner, L. (Kassel Univ. (Gesamthochschule) (Germa- 
ny, F.R.). Fachbereich 13 - Stadtplanung, Landschaftsplan- 
ung). Sep 1988. (In German). NTIS (US Sales Only), PC 
A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

In the framework of an urban renewal programme an eco- 
logical research was carried out, which includes meteorological 
measurements. The aims of an ecojogical based urban renewal pro- 
gramme was defined and the influences on urban climate deducted. 
In dependence of the urban structure and with small scale meteoro- 
logical measurements urban climate maps were drawn, which deliv- 
ered results for the planning aspect. The criterias for a judgement 
of the climatic situation was deducted from the characteristic mete- 


orological data under special respect of the usage of free spaces in 
the city. 


17688 (CONF-8804244—, pp 88-98) Assessment of the 
influence of the urban climate on the indoor climate. Hoeppe, 
P. (Muenchen Univ. (Germany, F.R.). Lehrstuhl fuer Biok- 
limatologie und Angewandte Meteorologie). Sep 1988. (In 
German). NTIS (US Sales Only), PC A10. Order Number 
DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

Recent publications in thermophysiology and biometeoro- 
logy indicate that indoor climate especially during nighttime is 
quite important for well being and physical stress by thermal fac- 
tors on the other side. In cities the indoor climate in summertime 
often is affected in a negative way by the higher air temperatures as 
well as the changed radiative and air flow conditions compared to 
the non urban areas. A multitude of investigations in urban clima- 
tology revealed that by changing some characteristics of the specif- 
ic building structures (e.g. changing sealed surfaces into vegetation 
esp. in yards and at walls) a positive effect to the indoor climate 
can be achieved. By this the urban climate not necessarily means a 
higher thermal stress to the organism. Through interdisciplinary 
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collaboration (meteorologists, building physicists, urban planners, 
architects) by relative simple means a significant melioration of the 
bioclimate for indoor conditions within cities can be achieved. 


17689 (DOE/OR/21389—12) Managing municipal solid 
waste: A comparative risk analysis of landfill and resource re- 
covery facilities: Final report. (Energy Systems Research 
Group, Inc., Boston, MA (USA); Alternative Resources, 
Inc., Concord, MA (USA); Wehran Engineering, Inc., 
Methuen, MA (USA)). Nov 1988. Contract FG05- 
830R21389. 70p. NTIS, PC A05/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007193/JAW. 


This report offers policy guidance to state and local officials 
in comparing the health, safety and environmental risks of state-of- 
the-art resource recovery and landfill facilities, the two disposal op- 
tions which will be necessary even after aggressive source rediuc- 
tion and recycling. The study objectives are to: (1) inform decision- 
makers and the public on what is known and not known about the 
relative health and environmental risks of these two disposal op- 
tions; and (2) suggest how such information can be used in formu- 
lating local and regional MSW management strategies. To compare 
risks, we synthesize a small but growing body of studies which pro- 
vide quantitative and qualitative analyses of the nature and magni- 
tude of various risk sources. Because so many uncertainties remain 
even in the most rigorously structured risk assessment, it is general- 
ly agreed that the only valid use of such assessments is to estimate 
relative risks. This means, for example, that absolute numbers such 
as ten excess cancer deaths per million population exposed from op- 
eration of a resource recovery facility or landfill should not be used 
as a precise predictor of health outcomes. Instead, its value lies 
only when 10 is compared to 5, 15 or any other number derived 
from a risk assessment of a different facility. 


17690 (PB—89-130447/XAB) Performance of emissions- 
control systems on municipal-waste combustors. Brna, T.G.; 
Masser, C.C.; Riley, C.E.; Johnston, M.G. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Dec 1988. 
29p. (EPA—600/D-88/267). NTIS, PC A03/MF AOl1. 

This paper reports results of several EPA-supported field 
evaluations of data on gaseous pollutant emissions from modern 
municipal-waste combustors/incinerators and emissions control by 
flue-gas cleaning systems. The results are presented in terms of acid 
gas (HCI and SO2), trace organic (dioxin/furan), trace heavy metal, 
and particulate matter reductions through the use of lime spray- 
dryer absorber/fabric filter and lime spray-dryer absorber/electro- 
static precipitator technologies. Plans for additional field tests are 
discussed briefly. 


17691 (PB—89-133318/XAB) Development of a light 
commercial packaged cogeneration system. Phase 2. Topical 
report, February 1986-June 1988. Panora, R.; Vasilakis, A.; 
Hatch, W.; Neoh, S. (TECOGEN, Inc., Waltham, MA 
(USA)). Sep 1988. 160p. (TE—6408-176-88). NTIS, PC 
A08/MF AO1. 

This report documents the work completed through the 
second phase (design and development) of a three-phase program to 
develop a small, natural-gas-powered cogeneration system for light 
commercial service. The final system configuration consists of a 
modified automotive derivative V-6, 4.3-liter engine driving an in- 
duction generator at 1800 rpm. The unit produces 30 kW of electri- 
cal energy and simultaneously 2.2 therms of heat energy in the 
form of hot water (recovered from engine jacket, exhaust, and lu- 
brication oil). Also included on the package is a specially designed 
microprocessor-based control system, an acoustic enclosure, and a 
complete heat-recovery package, user selectable for up to two 
loads. Connections and control inierface for a third load is optional. 
During the reporting period, a laboratory prototype was fabricated 
and extensively tested. An electrical efficiency and overall efficien- 
cy of 26% and 81%, respectively, were demonstrated (based on the 
higher gas heating value) while accumulating approximately 4,000 
hours of reliable operation. In separate dynometer testing, a similar- 
ly configured engine recently completed a 5,000 hour full-load test. 
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17692 (PB—89-133797/XAB) Cogeneration energy sys- 
tems assessment. Volume 2. Site energy data files. Final 
report, April 1981-January 1982. Cummings, C.; Erickson, 
R.; Casten, T.; Martorella, J.; Karamchetty, S. (Science Ap- 
plications, Inc., La Jolla, CA (USA)). Mar 1982. 304p. 
(SAI—444-82-074-LJ-VOL-2). NTIS, PC A14/MF AO1. 

See also Volume 1, PB—82-200692. 

The assessment of gas-fueled cogeneration was initiated to 
identify research and development opportunities and priorities that 
would maximize the benefits of cogeneration to the gas consumer 
and utilities. The work focused primarily on the commercial and 
multi-family residential market sectors ranging in size from 100 
kilowatts (kW) to 10 megawatts (MW). Cogeneration that produced 
mechanical (shaft horsepower) energy as the primary power was 
excluded. Significant technical, economic, and market potential for 
cogeneration systems in the commercial sector was found to exist. 
In addition, research and development (R&D) efforts can have a 
beneficial impact on the market potential for cogeneration, particu- 
larly in the smaller size ranges (<1 MW). The specific results, con- 
clusions, and impacts cited in the report have led to the recommen- 
dation to pursue three areas of R&D (in order of priority): (1) Pre- 
packaged, pre-engineered systems; (2) Analyses of the <100 kW 
market and technology, the potential for cogeneration at specific 
sites in specific utility service territories, cogeneration system reli- 
ability, characterization of the light industrial market; and (3) Tech- 
nology development (several specific areas). 


17693 (PB—89-136410/XAB) Issues in medical-waste 
management: background paper. (Office of Technology As- 
sessment (U.S. Congress), Washington, DC). Oct 1988. 5lp. 
(OTA-BP-O—49). NTIS, PC A04/MF AOl1. 

Also available from Supt. of Docs. Library of Congress cata- 
log card no. 88-600595. 

This paper examines the adequacy of current medical-waste- 
disposal practices and the potential for human health impacts to 
occur as a result of such practices. It also addresses the need for 
additional research and data bases, and discusses probable trends in 
future costs and capacity as new regulations are adopted around the 
country. Finally, it considers the possible need for further Federal 
involvement in regulating the handling, treatment, storage, and dis- 
posal of medical wastes. 


17694 (PB—89-148308/XAB) Hospital-waste combustion 
study data-gathering phase. Final report, April 1987-August 
1988. (Radian Corp., Research Triangle Park, NC (USA)). 
Dec 1988. 200p. (DCN—88-239-001-30-12). NTIS, PC A09/ 
MF AOl. 

This report contains the results of a study of air emissions 
from hospital-waste combustion. These results will allow the EPA 
to assess the need for and feasibility of regulating multipollutant 
emissions from hospital-waste combustion. Information was gath- 
ered from State and local environmental agencies, equipment ven- 
dors, the open technical literature, the American Hospital Associa- 
tion, and visits to three incineration facilities. Information was 
sought concerning feed characteristics, combustor designs and op- 
erating characteristics, emissions of air pollutants, applied and po- 
tential control technology, numbers and locations of hospital waste 
combustors, and applicable regulations. The report provides a de- 
scription of the industry and characterization of hospitai waste, in- 
formation about the processes and equipment used for hospital- 
waste combustion, data concerning air pollutants emitted from hos- 
pital waste incinerators and their formation in the combustion proc- 
ess, a discussion of air-pollution-control techniques and possible 
control efficiencies, a summary of regulations affecting hospital- 
waste combustion, and model plants for EPA’s use in assessing reg- 
ulatory strategies. 
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17695 (ORNL/TM—10838) Ceramic Technology For 
Advanced Heat Engines Project: Semiannual progress report, 
October 1987--March 1988. (Oak Ridge National Lab., TN 
(USA)). Dec 1988. Contract AC05-840R21400. 444p. 
NTIS, PC A19/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007921/JAW. 

Significant accomplishments in fabricating ceramic compo- 
nents for the Department of Energy (DOE), National Aeronautics 
and Space Administration (NASA), and Department of Defense 
(DOD) advanced heat engine programs have provided evidence 
that the operation of ceramic parts in high-temperature engine envi- 
ronments is feasible. However, these programs have also demon- 
strated that additional research is needed in materials and process- 
ing development, design methodology, and data base and life pre- 
diction before industry will have a sufficient technology based from 
which to produce reliable cost-effective ceramic engine components 
commercially. An assessment of needs was completed, and a five- 
year project plan was developed with extensive input from private 
industry. The objective of the project is to develop the industrial 
technology base required for reliable ceramics for application in ad- 
vanced automotive heat engines. The project approach includes de- 
termining the mechanisms controlling reliability, improving proc- 
esses for fabricating existing ceramics, developing new materials 
with increased reliability, and testing these materials in simulated 
engine environments to confirm reliability. Although this is a gener- 
ic materials project, the focus is on the structural ceramics for ad- 
vanced gas turbine and diesel engines, ceramic bearings and attach- 
ments, and ceramic coatings for thermal barrier and wear applica- 
iions in these engines. This advanced materials technology is being 
developed in parallel and close coordination with the ongoing 
DOE and industry proof-of-concept engine development programs. 
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REFER ALSO TO CITATION(S) 17029, 17701 


17696 (PB—89-133854/XAB) Inventory of selected math- 
ematical models relating to the motor-vehicle transportation 
system and associated literature. Sixth supplement. Final 
report. Richardson, B.C. (Richardson Associates, Inc., Ann 
Arbor, MI (USA)). Jun 1988. 93p. (RAI—88-101). NTIS, 
PC A05/MF AOl1. 

See also PB—88-128590. 

The volume contains abstracts of selected mathematical 
models relating to the motor-vehicle transportation system and of 
literature related to the subject matter or objectives of the models. 
This is a supplement to six earlier volumes that contain descriptions 
of 326 models and abstracts of 278 associated documents. The 
volume contains descriptions of 28 additional models and abstracts 
of 25 associated documents. The purpose of the report is to present 
abstracts of policy-oriented models of the motor-vehicle transporta- 
tion system and related model literature. Included is a set of indexes 
that may be used to locate particular models or documents accord- 
ing to five different categories: report title; keywords; personal 
author; organizational author; and sponsor. 


17697 (PB—89-136121/XAB) Development of resistively 
heated diesel particulate trap/regeneration systems. Technical 
report. Bruetsch, R.I. (Environmental Protection Agency, 
Ann Arbor, MI (USA)). Aug 1988. 32p. (EPA/AA/ 
CTAB—88/09). NTIS, PC A03/MF AO1. 

This report describes the recent developments of diesel man- 
ufacturers material suppliers toward meeting the 1991 and 1994 
diesel particulate-emission standards. Technical approaches and the 
current industry efforts are also included. 
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17698 The dynamics and erosion of suspended solid parti- 
cles in a gas turbine. Tabakoff, W. (Dept. of Aerospace En- 
gineering and Engineering Mechanics, Univ. of Cincinnati, 
Cincinnati, OH (US));. pp 95-107 of Proceedings of the 3rd 
Berkeley conference on corrosion-erosion-wear of materials 
at elevated temperatures. Levy, A.V. Houston, TX; Nation- 
al Assoc. of Corrosion Engineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

Gas turbine engines operating in dusty environments are ex- 
posed to erosion and performance deterioration. In order to pro- 
vide the basis for calculating the erosion and performance deterio- 
ration of turbines using pulverized coal, an investigation is under- 
taken to determine the three dimensional particle trajectories in a 
two stage turbine. The solution takes into account the influence of 
the variation in the three dimensional flow field. The change in par- 
ticle momentum due to their collision with the turbine blades and 
casings is modeled using empirical equations derived from experi- 
mental Laser Doppler Velocimetry (LDV) measurements. The re- 
sults show the three dimensional trajectory characteristics of the 
solid particles relative to the turbine blades. The results also show 
that the particle distribution in the flow field are determined by 
particle-blade impacts. The results obtained from this study indicate 
the turbine blade locations which are subjected to more blade im- 
pacts and hence more erosion damage. 


3302 External Combustion Engines 


17699 (AD-A—201000/7/XAB) Evaluation of potential 
military applications of Stirling engines. Final report, Janu- 
ary-June 1988, Oelrich, I.C.; Riddell, F.R. (Institute for De- 
fense Analyses, Alexandria, VA (USA)). Jul 1988. 89p. 
(IDA-P—2118). NTIS, PC A05/MF AO1. 

This paper reports on the potential military applications of 
the Stirling engine. In the applications considered here, the major 
advantages cited for the Stirling engine are multifuel capability, ef- 
ficiency, and low noise levels. These potential advantages are small 
compared to current diesels. Diesels are already able to burn broad- 
cut fuels, have high efficiency, and can be adequately muffled. 
Their major disadvantages are size, weight, and cost. These disad- 
vantages are only severe in vehicular and mobile-power applica- 
tions where the competition is open-cycle internal combustion en- 
gines (diesel, spark-ignition, or turbine). In underwater and space- 
power applications where closed-cycle engines are a necessity, the 
use of Stirling engines shows more promise. 


3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 17559, 17568 
3306 Vehicle Design Factors 
REFER ALSO TO CITATION(S) 17265 
3307 Emission Control 

REFER ALSO TO CITATION(S) 17696, 17697 


17700 (PB—89-855373/XAB) Automobile air pollution: 
automotive fuels. January 1970-January 1989 (Citations from 
the NTIS data base). Report for January 1970-January 1989. 
(National Technical Information Service, Springfield, VA 
(USA)). Feb 1989. 180p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-866034. 

This bibliography contains citations concerning the utiliza- 
tion of fuels and fuel additives for the reduction of automotive air 
pollution. Alternative fuels discussed include gasohol, methane, nat- 
ural gas, and hydrogen. Improvements to gasoline and its properties 
which affect air pollution are considered, as well as lead and other 
fuel additives. (This updated bibliography contains 298 citations, 64 
of which are new entries to the previous edition.) 
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3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 17029, 17179 


17701 (DOE/BC/99882—25) Viscosity and spray effects 
of coal slurry diesel fuels: Final report. Gurney, M.D. (Na- 
tional Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). Feb 1989. Contract AC22-84BC99882. 
44p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89000726/JAW. 

An evaluation was performed on coal slurry fuels composed 
of 37.5 to 55 weight-percent coal in liquid carriers of water, metha- 
nol, a 50-50 blend of water-methanol, and diesel fuel No. 2. The 
variables of viscosity related to engine fuel injection equipment pa- 
rameters and conditions and of spray density and droplet size were 
examined. 12 refs., 15 figs., 14 tabs. 


17702 (DOE/PE—0086) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report one, Study objectives and methodolo- 
gies. (USDOE Office of Policy, Planning and Analysis, 
Washington, DC). Jun 1988. 45p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89007331/JAW. 

The subject of the DOE Alternative Fuels Assessment. is 
complex and involves uncharted research and analytical areas. To 
help make the analysis manageable, DOE has divided the study into 
three main research areas: fuel supplies, infrastructure, and environ- 
ment. Each of these three components, in turn, is made up of a set 
of elements---tasks that are examining specific areas, such as OPEC 
decisionmaking or methanol-fuel emissions. In addition, three ele- 
ments overarch the entire assessment: study integration, cross-im- 
pacts analysis, and quantitative assessments. The methodologies 
used in the individual elements range from undertaking literature 
searches to developing complex computer models. Indeed, at the 
center of the assessment are three integrating models: the Alterna- 
tive Fuels Trade Model, the Vehicle Stock and Fuel Demand 
Model, and the Transportation Energy and Emissions Modeling 
System. These models are described in their respective sections. 
The remainder of this technical report describes the purposes of 
each of the elements, along with the methodologies being used. 50 
refs., 6 figs. 


17703 (PB—89-136139/XAB) Methanol-vehicle catalyst 
evaluation: Phase 3. Technical report. Piotrowski, G.K. (En- 
vironmental Protection Agency, Ann Arbor, MI (USA)). 
Nov 1988. 24p. (EPA/AA/CTAB—88/10). NTIS, PC 
A03/MF AO1. 

This report discusses the evaluation of two noble metal cata- 
lysts for methanol-fueled vehicles to reduce mobile-source emis- 
sions. The catalysts were first tested as three-way converters, to 
oxidize unburned fuel, aldehydes, and carbon monoxide, as well as 
to reduce oxides of nitrogen emissions. An air pump, which sup- 
plied air to the exhaust ahead of the catalyst but downstream of the 
exhaust-oxygen sensor, was then used to evaluate the catalysts in a 
simulated oxidation mode. Also included are the test-vehicle de- 
scriptions, the test facilities and analytical methods used, and speci- 
fications for each individual test vehicle. 


35 ARMS CONTROL 
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17704 (ORNL/TM—10923) Intergovernmental consulta- 
tion and coordination and emergency response: The relation- 
ship between ICCB [Intergovernmental Consultation and Co- 
ordination Board] and SARA [Superfund Amendments and 
Reauthorization Act of 1986] Title III in the US Army’s 
Chemical Stockpile Disposal Program. Feldman, D.L. (Oak 
Ridge National Lab., TN (USA)). Feb 1989. Contract 
AC05-840OR21400. 100p. NTIS, PC A05/MF AOl1 - OSTI; 
1; GPO Dep. Order Number DE89007890/JAW. 

The relationship between Title III of the Superfund Amend- 
ments and Reauthorization Act of 1986 (SARA) and the Intergov- 
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ernmental Consultation and Coordination Board (ICCB) in the US 
Army’s Chemical Stockpile Disposal Program (CSDP) is examined 
from four perspectives: (1) the current status and likely future di- 
rection of SARA implementation in the eight CSDP continental 
United States sites; (2) the applicability of SARA to the CSDP; (3) 
the effect of SARA information management upon the ICCB; and 
(4) challenges posed by SARA in the areas of public participation 
and intergovernmental relations which make the interface between 
emergency planning and intergovernmental relations in the CSDP 
more complex than originally envisioned in the program’s Final 
Programmatic Environmental Impact Statement. The emergency 
planning structures developed by SARA have important parallels 
with the CSDP’s ICCB. It is important to maintain a separation be- 
tween these emergency planning structures and ICCBs, which will 
handle additional concerns other than emergency planning. While 
considerable variation exists in patterns of SARA Title III imple- 
mentation in CSDP states, shared characteristics include: (1) Local 
Emergency Planning Committees (LEPCs) faced with problems of 
staffing, resources, and membership attrition; (2) unclear lines of 
planning authority in some LEPCs; and (3) the legitimization of un- 
conventional participation in emergency planning. 34 refs., 1 tab. 


36 MATERIALS 


17705 (DOE/ER—0389) Materials Sciences Programs: 
Fiscal year 1988. (USDOE Office of Energy Research, 
Washington, DC. Materials Sciences Div.). Sep 1988. 308p. 
NTIS, PC Al4/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007329/JAW. 

The Division of Materials Sciences is located within the De- 
partment of Energy in the Office of Basic Energy Sciences. The 
Division constitutes one portion of a wide range of research sup- 
ported by the DOE Office of Basic Energy Sciences. Materials Sci- 
ences research is supported primarily at DOE National Laborato- 
ries and Universities. The research covers a spectrum of scientific 
and engineering areas of interest to the Department of Energy and 
is conducted generally by personnel trained in the disciplines of 
Solid State Physics, Metallurgy, Ceramics, Chemistry, and Materi- 
als Science. The structure of the Division is given in an accompa- 
nying chart. The Materials Sciences Division supports basic re- 
search on materials properties and phenomena important to all 
energy systems. The aim is to provide the necessary base of materi- 
als knowledge required to advance the nation’s energy programs. 
This report contains a listing of research underway in FY 1988 to- 
gether with a convenient index to the Division’s programs. 
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REFER ALSO TO CITATION(S) 16940, 16980, 16984, 16984, 16984, 17233, 
17233, 17379, 17379, 17405, 17405, 17449, 17450, 17453, 17454, 17459, 17841, 
17902, 17922, 17944, 18956, 18958, 18969, 19039, 19080, 19081, 19082, 19083 


17706 (AD-A—200655/9/XAB) Microstructure of laser- 
clad Ni-Cr-Al-Hf alloy on a gamma-strenghtened Ni-base su- 
peralloy. Singh, J.; Mazumder, J. (Illinois Univ., Urbana 
(USA)). Aug 1988. 1lp. NTIS, PC A03/MF AO1. 

Pub. in Metallurgical Transactions A, Vol. 19a, 1981- 
1990(Aug 1988). 

Alloys and coatings for alloys for improved high-tempera- 
ture service life under aggressive atmospheres are of great contem- 
porary interest. There is a general consensus that the addition of 
materials such as Hf will provide many beneficial effects for such 
alloys. The laser cladding technique was used to produce Ni-Cr-Al- 
Hf alloys with extended solid solution of Hf. A 10-kW COz laser 
with mixed power feed was used for laser cladding. Optical, scan- 
ning electron (SEM) and scanning transmission electron (STEM) 
microscopy were employed to characterize the microstructure of 
alloys produced during laser-cladding processes. Microstructural 
Studies revealed grain refinement, considerable increase in solubility 
of Hf in the matrix, Hf-rich precipitates, and new metastable 
phases. The size and morphology of (NisAl) phase were discussed 
in relation to its microchemistry and the laser-processing condi- 


tions. This paper reports the microstructural development in this 
laser-clad Ni-Cr-Al-Hf alloy. 
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17707 (AD-A—201066/8/XAB) Elevated-temperature be- 
havior of sintered Nd-Fe-B type magnets. Mildrum, H.F.; 
Umana, G.M. (Dayton Univ., OH (USA). Magnetics Lab.). 
Mar 1988. 4p. NTIS, PC A02/MF AOl1. 

Pub. in IEEE Transactions on Magnetics, Vol. 24, No. 3, 
1623-1625(Mar 1988). 

The effects of elevated-temperature air exposure at 75, 100, 
125 and 150 C on the performance of sintered Nd-Fe-B type perma- 
nent magnets investigated. The observations include a comparison 
of the initial and final demagnetization curves after long-term aging 
in excess of 5000 hours, initial irreversible losses on heating, and the 
stability of open-circuit remanent flux as a function of time, temper- 
ature, and operating point permeance. Test samples were obtained 
from four magnet producers. The results reported may be consid- 
ered to be typical for present commercial production magnets made 
from ternary Nd-Fe-B and from alloys modified with dysprosium 
and cobalt. Test results indicate that there are very restrictive oper- 
ational limits imposed by a combination of elevated temperatures > 
or = 125 C, and unit permeance values < or = 1. 


17708 (BNL—42064) X-ray reflectivity and surface 
roughness. Ocko, B.M. (Brookhaven National Lab., Upton, 
NY (USA)). 1988. Contract AC02-76CHO00016. 17p. 
(CONF-8807142—1). NTIS, PC A03/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89004519/JAW. 

From NATO advanced study institute conference; Canary 
Islands, Spain (3 Jul 1988). 

Since the advent of high brightness synchrotron radiation 
sources there has been a phenomenal growth in the use of x-rays as 
a probe of surface structure. The technique of x-ray reflectivity is 
particularly relevant to electrochemists since it is capable of prob- 
ing the structure normal to an electrode surface in situ. In this 
paper the theoretical framework for x-ray reflectivity is reviewed 
and the results from previous non-electrochemistry measurements 
are summarized. These measurements are from the liquid/air inter- 
face (CCl,), the metal crystal vacuum interface (Au(100)), and from 
the liquid/solid interface(liquid crystal/silicon). 34 refs., 5 figs. 


17709 (CEA-CONF—9687) Element redistribution pro- 
moted by defect fluxes in-electron-irradiated austenitic alloys. 
Gilbon, D.; Rotman, F.; Dimitrov, O. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie; Centre National de la Recherche 
Scientifique, 94 - Vitry-sur-Seine (FR). Centre d'Etudes de 
Chimie Metallurgie). (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie). 
Sep 1988. 6p. (CONF-8809199—). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88756871/JAW. 

From DIMETA-88: international conference on diffusion in 
metals and alloys; Balatonfuered, Hungary (5 Sep 1988). 

The redistribution of major elements during HVEM electron 
irradiations (at temperatures of 405 to 550/sup 0/C and damage 
levels of 15 to 90 dpa) has been investigated in high-purity ternary 
Fe-Cr-Ni alloys with 16 wt% Cr and 20 to 45 wt%Ni, and in more 
complex experimental and commercial austenites (Cr12 Ni40 Mo2 
Ti0.5, SS 316 and SS316Ti). In the high-purity alloys, EDX mi- 
croanalyses show that important nickel depletion and iron enrich- 
ment take place in the irradiated area, above 450/sup 0/C. The 
dose dependence of segregation is non-linear and it is reduced by 
helium pre-injections. The magnitudes of the changes in Fe and Cr 
concentrations depend on alloy composition, whereas Ni depletion 
is apparently unaffected. in commercial alloys, it has been con- 
firmed that redistribution does not occur at 500/sup 0/C. Concen- 
tration fluctuations with respect to a smooth distribution curve are 
also observed. Some of them cannot be attributed to a segregation 
at sinks and suggest a decomposition of the alloys under electron 
irradiation. 


17710 (CEA-N—2576, pp 152-201) Task action T 21 - 
Tritium part- corrosion studies with T (H,D) 0 species. Hircq, 
B. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 (FR)). 
Oct 1988. NTIS (US Sales Only), PC Al10/MF AO1. Order 
Number DE88756874/JAW. 

In Tritium tasks for the Net fusion Technology program. 

Tritiated water under vapour or liquid forms will be un- 
doubtedly present in the NET TRITIUM PLANT, these tritiated 
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waters resulting from the conceived tritium process itself and from 
eventual accidental configurations which have to be taken into ac- 
count. These species, as we know, can be responsible of dramatic 
effects such as corrosion of constitutive materials, the study of 
which represents the purpose of this task. In this report, after re- 
calling the main objectives of the task, the logical chart of the 
whole task is discussed before giving the main results obtained 
during the period (June 86 - December 87): bibliographical ap- 
proach, conception and realization of a tritium loop for tritium oxi- 
dation kinetics and corrosion studies, annex means setting to this 
tritium loop, realization of containers for oxidation kinetics and cor- 
rosion studies, definition of the studies conditions, realization of a 
preparation unit for tritiated samples before examinations and ex- 
aminations of corroded steel samples from dismantlings of tritium 
units. 8 refs. 


17711 (CONF-881009—5) Corrosion and tensile proper- 
ties of ferritic steels and weldments in flowing Pb-17Li envi- 
ronment. Chopra, O.K.; Smith, D.L.; Hull, A.B. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 19p. NTIS, PC A03 - OSTI. Order Number 
DE89007264/JAW. 

From 4. international conference on liquid metal engineering 
and technology; Avignon, France (17 Oct 1988). 

Corrosion and tensile properties data have been obtained on 
a HT-9 weldment in a flowing Pb-17Li environment. The corrosion 
behavior is evaluated by weight-loss measurements, and tensile 
properties are determined from constant-extension-rate tests in 
flowing Pb-17Li. Metallographic characterization and composi- 
tional changes of the exposed specimens are also presented. 10 refs., 
7 figs., 1 tab. 


17712 (CONF-8811161—1) X-ray diffraction from ion 
implanted zones. Rao, S.I.; Houska, C.R.; Grabowski, K.; 
Claussen, J.; Ice, G.; Habenschuss, A. (Oak Ridge National 
Lab., TN (USA)). 1988. Contract AC05-840R21400. 7p. 
NTIS, PC A02/MF AOli - OSTI; 1; GPO Dep. Order 
Number DE89006685/JAW. 

From MRS symposium on high-temperature ordered inter- 
metallic alloys; Boston, MA, USA (28 Nov 1988). 

Measurements of x-ray profiles and diffuse scattering from 
(111), (100) single crystal Niobium films implanted with Nitrogen to 
average levels of 5 and 0.5 atomic percent are discussed. Theoreti- 
cal analysis of the asymmetric profiles are used to determine the 
strain profile in the implanted films. The measured strain profile re- 
sults from two factors: (1) depth distribution of implants and knock- 
on damage and (2) elastic constraints. Residual elastic strains devel- 
op due to the constraints imposed by a sapphire substrate. Compari- 
son of the diffraction results with theoretical predictions of TRIM 
indicates the presence of measurable knock-on damage in the films. 
Huang and Stokes-Wilson scattering measurements made using syn- 
chrotron radiation at the ORNL beamline, Brookhaven National 
Laboratory, were used to reveal the identity of defects formed 
during the knock-on process. 


17713 (DOE/ER/13894—1) A micromechanical visco- 
plastic stress-strain model with grain boundary sliding: 
Progress report, April 15, 1988--April 14, 1989. Jordan, E.H. 
(Connecticut Univ., Storrs (USA). Dept. of Mechanical En- 
gineering). 1989. Contract FG02-88ER13894. 5p. NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007712/JAW. 

The goal of the project is the construction and verification 
of a visco-plastic stress-strain behavior model of a polycrystalline 
metal where the polycrystalline behavior is derived from single 
crystal behavior in a manner that accounts for the interaction of 
differently oriented grains. During this period, steps have been 
taken to make specimen and associated grips. In addition, major im- 
provements in the tension-torsion test set up have been implement- 
ed to obtain higher data quality. The test plan formulated calls for 
testing both Hastelloy-X single crystal and Hastelloy-X polycrystal- 
line tension-torsion specimen at an elevated temperature. A poly- 
crystalline specimen has been installed in the grips with the cali- 
brated extensometer and this specimen has been heated to 
871{degree}C and the resulting temperature distribution adjusted 
by modifying the induction coil to achieve a uniform temperature. 
This specimen will be tested to check out all aspects of the setup. 
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The first single crystal specimen test will be completed by the end 
of the first year and determination of constants for the single crys- 
tal model previously constructed will be the primary task early in 
the second year of this grant. 1 fig. 


17714 (DOE/ER/45055—23) Grain boundary sliding 
phenomena in polycrystalline solids. Wilson, C.H. (Cornell 
Univ., Ithaca, NY (USA). Dept. of Materials Science). Aug 
1988. Contract FG02-84ER45055. 810p. NTIS, PC A09/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007792/ 
JAW. 

At elevated temperatures (T > 0.4T/sub m/), grain bounda- 
ry sliding (GBS) becomes a significant deformation mechanism 
which directly alters both the flow and failure properties of poly- 
crystalline solids. In this work the nature of GBS, primarily in In- 
coloy 800H, is investigated in terms of the effects of stress, temper- 
ature and grain size on the flow behaviors obtained by using the 
load relaxation test. Flow behaviors are obtained for average grain 
diameters (d) of from 224 ym to 6 ym. The flow behavior of large 
grain size materials (d > 10 pm), plotted as logarithmic stress 
versus logarithmic strain rate exhibits a sigmoidal shape which is 
traditionally associated with the effects of grain boundary sliding 
(GBS) on creep deformation. For small grain size materials (d > 10 
pm) the mechanical properties tend toward those characteristic of 
superplasticity as the grain size is decreased; the material becomes 
increasingly ductile and the strain rate sensitivity and material flow 
rate at a given stress increases. Reloading experiments and the ob- 
servations of a scaling behavior with increasing level of work hard- 
ening show that the microstructure of the specimen during each 
test is stable. The change in flow behavior with decreasing grain 
size is shown to result from a change in the dominant mode of GBS 
accommodation. 42 refs., 59 figs., 4 tabs. 


17715 (DOE/ER/45057—T3) Investigations of ultrasonic 
wave interactions at imperfect boundaries separating aniso- 
tropic materials. Adler, L. (Ohio State Univ., Columbus 
(USA). Dept. of Welding Engineering). 1988. Contract 
FG02-84ER45057. 7p. NTIS, PC A02/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89007089/JAW. 

Our research is an extension of our earlier work to study 
perfect interfaces between anisotropic materials. The main objective 
of this work is to obtain a better understanding of ultrasonic wave 
interaction with imperfect interfaces of polycrystalline materials. 
The main directions of this research project were: (1) Analytical 
Work to calculate the attenuation coefficients of various anisotropy 
factors considering statistically random distribution of plane inter- 
faces separating anisotropic domains. (2) Modeling different bound- 
ary imperfections and incorporating them into our analytical solu- 
tions for anisotropic interfaces. (3) Development of Experimental 
Techniques capable of distinguishing between contributions due to 
inherent elastic discontinuities versus material imperfections at the 
interface. Part of this effort was concentrated on system develop- 
ment of acoustic microscopy and laser generation and detection of 
ultrasound. Most experiments utilize stainless steel-copper combina- 
tions. 2 refs. 


17716 (DOE/ER/45133—T1) Study of multicomponent 
diffusion and transport phenomena: Progress report. Sato, 
Hiroshi. (Purdue Univ., Lafayette, IN (USA). School of 
Materials Engineering). Feb 1989. Contract FG02- 
84ER45133. 7p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89007588/JAW. 

In this report, several problems dealing with the develop- 
ment of the fundamental framework of atomistic treatment of 
chemical diffusion phenomena in alloys are discussed. Topics cov- 
ered are: soft lattice gas model, problems of diffusion path, 
Boltzmann's scaling law, diffusion under stress gradient, mixed 
alkali effect, and diffusion in semiconductors. (JL) 
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17717 (DOE/ER/45310—15) Grain boundary kinetics: 1, 
In-situ observations of coupled grain boundary dislocation 
motion, crystal translation and boundary displacement. Bab- 
cock, S.E.; Balluffi, R.W. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Materials Science and Engi- 
neering). Jan 1989. Contract FG02-87ER45310. 33p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89006790/JAW. 

Extensive stress-induced climb-glide motion of secondary 
grain boundary dislocations (SGBDs) in near-25 grain boundaries 
in gold was directly observed and video recorded by means of hot- 
stage in-situ transmission electron microscopy. The passage of ap- 
preciable numbers of SGBDs along the boundary (N) caused a 
translation of the abutting crystals with respect to one another (T) 
and a lateral displacement of the boundary with respect to each 
crystal (D/sub i/). Quantitative measurements of N, T, and D/sub 
i/ for a number of boundaries provided unambiguous evidence that 
these three processes were coupled. The observed T’s and D/sub i/ 
‘s were in agreement with a geometrical model involving the N’s, 
the Burgers vectors of the moving SGBDs, and the heights of the 
steps which the SGBDs were expected to produce in the boundary 
plane. Most of the SGBDs whose motion produced the measured 
translations and displacements were intrinsic in nature; a minor 
fraction appeared to be intrinsic. The deduced SGBD-step configu- 
rations tended to be those associated with the smaller step heights 
possible within the framework of the 25 CSL. Operating sources 
and sinks for moving SGBDs were directly observed in some of the 
boundaries. 18 refs., 10 figs., 1 tab. 


17718 (DOE/NASA/16310—7) Tensile behavior of tung- 
sten and tungsten-alloy wires from 1300 to 1600 K. Yun, Hee 
Mann. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1988. Con- 
tract AI03-86SF16310. 18p. (NASA-TM—101446; CONF- 
880901—19). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89007594/JAW. 

From Metallurgical Society fall meeting and American Soci- 
ety for Metals materials week; Chicago, IL, USA (24 Sep 1988). 

The tensile behavior of 200-ym-diameter tungsten lamp 
(218CS-W), tungsten + 1.0 atomic percent (a/o) thoria (ST300-W), 
and tungsten + 0.4 a/o hafnium carbide (WHfC) wires was deter- 
mined over the temperature range 1300 to 1600 K at strain rates of 
3.3 x 10°? to 3.3 x 10-5 sec”. Although most tests were conducted 
on as-drawn materials, one series of tests was undertaken on ST300- 
W wires in four different conditions: as-drawn and vacuum an- 
nealed at 1535 K for 1 hr, with and without electropolishing. 
Whereas heat treatment had no effect on tensile properties, electro- 
polishing significantly increased both the proportional limit and 
ductility, but not the ultimate tensile strength. Comparison of the 
behavior of the three alloys indicates that the HfC-dispersed materi- 
al possesses superior tensile properties. Theoretical calculations in- 
dicate that the strength/ductility advantage of WHfC is due to the 
resistance to recrystallization imparted by the dispersoid. 19 refs., 9 
figs., 4 tabs. 


17719 (DOE/NASA/16310—8) Refractory metal alloys 
and composites for space nuclear power systems. Titran, 
R.H.; Stephens, J.R.; Petrasek, D.W. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1988. Contract AI03-86SF16310. 24p. 
(NASA-TM— 101364, CONF-880901—17). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007052/JAW. 

From Metallurgical Society fall meeting and American Soci- 
ety for Metals materials week; Chicago, IL, USA (24 Sep 1988). 

Space power requirements for future NASA and other 
United States missions will range from a few kilowatts to 
megawatts of electricity. Maximum efficiency is a key goal of any 
power system in order to minimize weight and size so that the 
space shuttle may be used a minimum number of times to put the 
power supply into orbit. Nuclear power has been identified as the 
primary power source to meet these high levels of electrical 
demand. One method to achieve maximum efficiency is to operate 
the power supply, energy conversion system, and related compo- 
nents at relatively high temperatures. For systems now in the plan- 
ning stages, design temperatures range from 1300 K for the immedi- 
ate future to as high as 1700 K for the advanced systems. NASA 


36 MATERIALS 
3601 Metals And Alloys 


Lewis Research Center has undertaken a research program on ad- 
vanced technology of refractory metal alloys and composites that 
will provide base line information for space power systems in the 
1900's and the 21st century. Special emphasis is focused on the re- 
fractory metal alloys of niobium and on the refractory metal com- 
posites which utilize tungsten alloy wire for reinforcement. Basic 
research on the creep and creep-rupture properties of wires, matri- 
ces, and composites will be discussed. 20 refs., 27 figs., 1 tab. 


17720 (GKSS—88/E/42) Titanium in marine engineering. 
Gregory, J.K. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Werkstofforschung). (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1988. 34p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88756822/JAW. 

Representative applications, as well as properties of titanium 
alloys as they pertain to these applications are presented and dis- 
cussed. Some current applications include: Riser stress joints, heat 
exchanger tubing, pump materials, and pressure hulls in submersi- 
bles. Among the possible future applications are: Risers systems, 
pipelines for deep water, and in sour gas wells. Properties such as 
Young's modulus, density, yield strength, resistance to stress-corro- 
sion-cracking and/or fatigue in seawater, and weldability acquire 
varying degrees of importance according to the specific application. 
These properties are discussed with respect to the different alloys 
and processing techniques readily available. (orig./MM) With 15 
figs., 6 tabs. 


17721 (GKSS—88/E/47) Crack propagation under condi- 
tions of low cycle fatigue. Hellmann, D. (GKSS-Forschungs- 
zentrum Gesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Werkstofforschung). (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.)). 1988. 49p. (In German). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88756936/JAW. 

A literature review is given of convenient concepts describ- 
ing the mechanical behaviour of a cracked body under cyclic load- 
ing. Only the range of high growth rates is considered. However, 
caused by large scale yielding in this range, the application of linear 
elastic fracture mechanics is no longer possible. Mechanical param- 
eters which control fatigue crack growth are a modified stress in- 
tensity factor, the J-integral, the crack tip opening displacement 
and a suitable strain amplitude. (orig.) With 20 figs. 


17722 (GKSS—88/E/48) Modified J, J/sub M/, resist- 
ance curves under plane stress conditions. Ernst, H.A.; 
Schwalbe, K.H.; Hellmann, D.; McCabe, D.E. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.). Inst. fuer Werkstofftechnologie; Ma- 
terials Engineering Associates, Inc., Lanham, MD (USA)). 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.); GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Werkstofftechnologie und Chemie; 
Materials Engineering Associates, Inc., Lanham, MD 
(USA)). 1988. 20p. Special print from Int. J. Fract. (1988) v. 
37 p. 83-100. 

Previous work of Hellmann and Schwalbe had shown that 
when fracture toughness is expressed in terms of 5/sub 5/ (a crack 
opening displacement parameter), R curves have more consistent 
geometry independence than when the toughness parameter is J. 
This was shown for three materials, three geometries, and for vari- 
able relative crack sizes. The objective of the present study was to 
re-evaluate these same data using modified J (J/sub M/) as the 
toughness criterion and to show that similar geometry independent 
R curves could be developed. A rationale for the consistency be- 
tween 6/sub 5/ and J/sub M/ toughness criteria is developed. 
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17723 (IC—88/115) Role of aluminium concentration on 
the structure behaviour of Cu-Al alloys. Nassar, A.M.; Taha, 
A.S.; Ragab, K.A.; El-Mossalamy, S. (International Centre 
for Theoretical Physics, Trieste (Italy); Atomic Energy Es- 
tablishment, Cairo (Egypt). Metallurgy Dept.; Ain Shams 
Univ., Cairo (Egypt). Faculty of Science; Al-Azhar Univ., 
Cairo (Egypt). Faculty of Science). (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1988. 1l1p. 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705647/JAW. 

Effect of Al(5, 10, 15 and 20)% on the structure behaviour 
of Cu-Al alloys was investigated by both microhardness measure- 
ments and optical microscopic investigations. Pure Cu was used for 
comparison. The analysis of the hardness-temperature curve shows 
a type of dependence which obeys an empirical exponential law, 
but consists of several distinguishable regions. For Cu 20% Al, one 
region is observed, and two regions for pure Cu, while for alloys of 
5 and 10% AI concentration three regions were observed. The acti- 
vation energy varies between 0.03 and 0.9 ev. for these regions, de- 
pending on the Al-concentration as well as the annealing tempera- 
ture. The recrystallization temperature was found to increase with 
increasing Al-concentration. It was also observed that Cu-20% Al 
alloy is very hard and brittle owing to the formation of y2 phase, 
and also to phase separation as being detected from optical micro- 
scopic investigations. (author). 22 refs, 3 figs. 


17724 (IC—88/309) Electrical transport properties of 
Hg/sub 0.7/Cd/sub 0.3/Te. Abdul-Gader, M.M.; Aboudy, 
S.; Parker, T.; Ershov, S.N. (International Centre for Theo- 
retical Physics, Trieste (Italy); Royal Holloway and Bed- 
ford New Coll., Egham (UK). Dept. of Physics; Gorky 
State Univ. (USSR). Faculty of Physics). (International 
Centre for Theoretical Physics, Trieste (Italy)). Sep 1988. 
17p. NTIS (US Sales Only), PC A03/MF AOl1 - OSTI, 
INIS. Order Number DE88705689/JAW. 

Measurements of the resistivity, Hall effect. and the magne- 
toresistance of a Hg/sub 0.7/Cd/sub 0.3/Te sample have been car- 
ried out in the temperature region 4.2 K to 77 K and for magnetic 
fields in the interval 0-40 kG. The resistivity, Hall coefficient of the 
sample were found to be almost constant with temperature below 
15K regardless of the presence of magnetic field. Scattering due to 
ionized impurities or the presence of Te vacancies would be a pos- 
sible candidate for such a behaviour. However, the resistivity and/ 
or the mobility show a monotonic increase, whereas the Hall coeffi- 
cient drops when the temperature is increased above 15K indicating 
the dominance of lattice scattering mechanisms at high tempera- 
tures. The observed magnetoresistance was found to vary almost 
linearly with magnetic field which may be partly due to a magnet- 
ic-field dependence of the Fermi level. (author). 30 refs, 3 figs. 


17725 (IC—88/312) Is anisotropy the source of magne- 
tism in the V(100) surface. Baquero, R.; Noguera, A.; Ve- 
lasco, V.; Garcia-Moliner, F. (International Centre for The- 
oretical Physics, Trieste (Italy)). Sep 1988. 7p. NTIS (US 
Sales Only), PC A02/MF AOl1 - OSTI, INIS. Order 
Number DE88705692/JAW. 

The V(100) surface has been experimentally found to be fer- 
romagnetic, in contrast to the results of full energy ab initio calcu- 
lations. Here we present a semiquantitative comparison of the three 
possibilities, namely, paramagnetism and ferromagnetism due to 
either exchange interaction or to anisotropy. The results, based on 
an empirical tight-binding model, indicate that ferromagnetism due 
to anisotropy yields the ground state and ferromagnetism due to ex- 
change interaction yields a higher energy state than paramagnetism. 
While an empirical tight-binding model is inherently inadequate for 
precise quantitative conclusions, these results suggest the conven- 
ience of new ab initio calculations of the V(100) surface including 
the effect of anisotropy. (author). 12 refs, 3 figs. 


17726 (IC—88/313) Hysteresis development in supercon- 
ducting Josephson junctions. Refai, T.F.; Shehata, L.N. (Ain 
Shams Univ., Cairo (Egypt). Faculty of Engineering). 
(international Centre for Theoretical Physics, Trieste 
(Italy)). Sep 1988. 10p. NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI; INIS. Order Number DE88705693/JAW. 
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The resistively and capacitive shunted junction model is used 
to investigate hysteresis development in superconducting Josephson 
junctions. Two empirical formulas that relate the hysteresis width 
and the quasi-particle diffusion length in terms of the junctions elec- 
trical parameters, temperature and frequency are obtained. The ob- 
tained formulas provide a simple tool to investigate the full poten- 
tials of the hysteresis phenomena. (author). 9 refs, 3 figs. 


17727 (INIS-mf—11906) Local defect structures of deute- 
rium and nitrogen in niobium. Dosch, H. (Muenchen Univ. 
(Germany, F.R.). Fakultaet fuer Physik). 3 Aug 1984. 124p. 
(In German). NTIS (US Sales Only), PC A06/MF AOI. 
Order Number DE88757135/JAW. 

The local defect structures of deuterium as well as of nitro- 
gen-deuterium pairs in niobium were investigated. This was done 
with the method of the coherent quasi-elastic, diffuse scattering of 
thermal neutrons in great distance to high Miller indices of Bragg 
reflections (intermediate reflex scattering), which was experimental- 
ly determined at NbD/sub 0.0170/ monocrystals, NbN/sub 0.0143/ 
monocrystals and NbN/sub 0.0143/D/sub 0.0110/ monocrystals. 
The influences of the lattice distortions in close vicinity to the 
defect can be proved for high scattering vectors in low-symmetrical 
directions. For the NbN/sub 0.0143/ system, it was demonstrated 
that the static lattice distortions lead to a characteristic attenuation 
of the host lattice phonons. This loss of intensity (static Debye- 
Waller factor) was quantitatively determined for selected TA-phon- 
ons. It is shown that the combination of these measuring results 
with the results from the diffuse neutron scattering can supply valu- 
able information about the defect structure. 


17728 (INIS-mf—11907) Studies on internal friction in 
electron-irradiated iron crystals after plastic deformation. 
Wolf, J. (Stuttgart Univ. (Germany, F.R.). Fakultaet 12 - 
Physik). 14 Jul 1986. 242p. (In German). NTIS (US Sales 
Only), PC All1/MF AOl. Order Number DE88757136/ 
JAW. 


For the analysis of atomic point defects in high-purity the 
generation of atomic point defects was, above all, carried out by 
electron radiation, but in addition, also by plastic deformation. The 
exposure to radiation was realized at different temperatures in the 
Dynamitron of the University of Stuttgart (80 K, 160 K) and also 
in the low-temperature radiation facility of the nuclear research 
plant (KfA) Juelich (50 K). The radiation doses ranged between 
2.7.10/sup 21/ e/sup -//m/sup 2/ and 1.0.10/sup 23/ e/sup -//m/ 
sup 2/. In situ plastic deformation was achieved at about 80 K (tor- 
sion, 4%). Internal friction which was determined in an inverse tor- 
sion pendulum in the temperature range of 80 K - 700 K and at 
frequencies of about 1 Hz served as defect indicator. In this study 
simulation programs were developed which were to give informa- 
tion prior to the realization of measurements on the temperatures 
and the intensity of the damping peaks to be expected. The internal 
friction peaks measured in the framework of this study could be as- 
signed to the recovery stages I-IV. The measured values were dis- 
cussed for three temperature ranges with main emphasis on the in- 
vestigation of the recovering, radiation-induced or deformation-in- 
duced, atomic point defect in the temperature range of the recov- 
ery stage III (200 K - 270 K). 


17729 (INIS-mf—11908) Corrosion-chemical studies on 
the austenitic CrNi steel 1.4306 using the radioisotope 
method. Droste, R. (Freie Univ. Berlin (Germany, F.R.). 
Fachbereich Chemie). 11 Dec 1987. 218p. (In German). 
NTIS (US Sales Only), PC A10/MF AO1. Order Number 
DE88757137/JAW. 

The aim of the present study was to investigate into the cor- 
rosion behaviour of the austenitic chromium-nickel-steel 1.4306 N 
in hydrous purex solutions. The radioisotope method and electro- 
chemical processes were applied as methods of investigation. The 
neutron activation of steel required for the application of RIM per- 
mits the y-spectroscopic detection of the three main constituents 
iron, chromium and nickel, under appropriate irradiation condi- 
tions. The iron was detected via the Fe-59 isotope, chromium via 
Cr-51, and nickel via Co-58. 
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17730 (INIS-mf—11909) Damage mechanisms in alloy 
800H at high temperatures under conditions of creep-fatigue 
load. Kempf, B. (Stuttgart Univ. (Germany, F.R.). Fakultaet 
3 - Chemie). 12 May 1987. 150p. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88757138/JAW. 

This study investigates the behaviour of the alloy 800H 
under cyclic load and at high temperatures. Special consideration is 
given to the damaging effect of additional creep load. The study 
aims at detecting the micromechanisms responsible for damage to 
the material and analysing the influence of these damage mecha- 
nism on the cyclic life. In the alloy 800H pore damages in the form 
of very small round pores can already be produced by cold-work- 
ing and stress-free age-hardening at high temperatures, i.e. without 
any creep load. The thesis is evolved that the same mechanism also 
occurs in asymmetric high-temperature fatigue tests due to the fast 
athermal compression phase. This means that not only creep is re- 
sponsible for creep damage in the asymmetric fatigue cycles but 
that also the fast compression phases can contribute actively to the 
pore damage besides obstructing the recovery of pore damages 
which developed during the creep phases due to the short time. 
Therefore creep fatigue should basically be described by pore 
damage rather than by creep damage. Fatigue life predictions as re- 
gards creep fatigue should not only consider the tension phase but 
also appropriately the compression phase for the development of 
pore damage. 


17731 (INIS-SU—68, pp 529) Phase studies in alloys, 
produced by laser implantation with the use of NGR on con- 
version electrons. Binnatov, K.G.; Mekhrabov, A.O.; Ali- 
Zade, I.1.; Petrikin, Yu.V.; Isfandiyarov, G.G. 1988. (In 
Russian). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE89780021/JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


17732 (INIS-SU—68, pp 542) Study of atomic ordering 
in alloys by NGR spectroscopy method. Mekhrabov, A.O. 
1988. (In Russian). NTIS (US Sales Only), PC A06/MF 
AO1. Order Number DE89780021/JAW. (CONF-8804216— 
). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


17733 (IS-T—1295) Fast transport of cobalt in thorium. 
Axtell, S.C. (Ames Lab., IA (USA)). Feb 1989. Contract 
W-7405-ENG-82. 136p. NTIS, PC A07/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007681/JAW. 

Three investigations associated with the fast transport behav- 
ior of cobalt in thorium have been conducted. These include (1) a 
study of a metastable ThCo/sub x/ phase and the solid solubility of 
cobalt in thorium in dilute thorium-cobalt alloys, (2) a study of the 
mechanism of fast diffusion of cobalt in thorium using diffusion and 
internal friction experiments and (3) a study of the thermotransport 
behavior of cobalt in thorium. A metastable plate phase, having a 
stoichiometry of about ThCo/sub 0.08/, forms in alloys containing 
greater than 0.004 at. % Co that are quenched from the single- 
phase field. Upon aging between 773 and 1073 K the piate phase 
transforms to rod-like precipitates of the equilibrium ThzCos phase. 
The solid solubility of cobalt in thorium increases from 0.05 at. % 
at 1120 K to 0.4 at. % at 1350 K according to the relation, c/sub s/ 
(at. %) = 7044 exp({minus}110.5 kJ mol/sup {minus}1//RT). The 
terminal solid solubility at the eutectic temperature of 1373 K is 
0.45 at. %. The activation energy for diffusion of cobalt in a thori- 
um is 83.7 kJ/mol whereas that associated with the anelastic relax- 
ation process for cobalt in thorium is 78.0 kJ/mol. The diffusion 
and internal friction results can be interpreted as supporting either 
the host-solute diplon mechanism or the interstitial mechanism of 
fast diffusion. The heat of transport, Q*, for cobalt in thorium was 
determined by the single-phase steady-state technique and a new 
technique referred to as the two-phase nonsteady-state technique. 
59 refs., 37 figs., 7 tabs. 
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17734 (IS-T—1296) Hydrogen and deuterium internal 
friction behavior in vanadium-niobium alloys. Kim, Seon Jin. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 88p. NTIS, PC AO5/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007616/JAW. 

Internal friction behavior of hydrogen in vanadium-niobium 
alloys containing from 40 at. pct. niobium to 100 at. pct. niobium as 
a function of hydrogen concentrations was investigated. The inter- 
nal friction measurements were performed in an electrostatic drive 
and detection apparatus for rods in flexural vibration in the temper- 
ature range from 30{degree}K to 290{degree}K. An internal fric- 
tion peak due to hydrogen was found in all the vanadium-niobium 
alloys. The peak was considered to be due to the jumps of hydro- 
gen atoms in solid solution. The peak moved toward lower tem- 
peratures with increasing hydrogen concentration. In other words, 
the activation energies of the hydrogen motion responsible for the 
internal friction peaks decreased with increasing hydrogen concen- 
tration. The activation energies and {tau}o values for the hydrogen 
internal friction processes obtained from the present study were 
compared to those obtained from long range diffusion experiments. 
In order to examine the isotope effect, internal friction of deuterium 
in the same alloys were measured and compared to those of hydro- 
gen. Effects of oxygen on the internal friction behavior of hydro- 
gen and deuterium were also investigated. 45 refs., 23 figs., 9 tabs. 


17735 (IS-T—1339) Mechanical properties of Cu-20%Nb 
and Cu-20%Ta in situ composites between 22 and 
600{degree}C. Krotz, P.D. (Ames Lab., IA (USA)). Jul 
1988. Contract W-7405-ENG-82. 87p. NTIS, PC A05/MF 
A0l - OSTI; 1; GPO Dep. Order Number DE89007634/ 
JAW. 

The effect of initial dendrite size and dendrite modulus on 
the mechanical properties of in situ composites was evaluated. De- 
creasing the initial dendrite size, which is in effect the same as de- 
creasing the dislocation barrier spacing, increases the ultimate ten- 
sile stress and ductility. Increasing the modulus of the dendrites or 
filament material also increases the ultimate tensile stress apprecia- 
bly. The effect of temperature on the ultimate tensile stress was also 
investigated. It was found that the strength of Cu-20%Ta was 
higher than that of Cu-20%Nb at all temperatures and annealing 
conditions, and both exhibited an age hardening phenomenon at 
150{degree}C. The decreases in strength with temperature were ex- 
plained up to 300{degree}C by the expected decreases in strength 
based on the decrease in shear modulus of Cu and beyond that by 
filament coarsening. 43 figs. 


17736 (IS-T—1342) Optical properties of metals and 
alloys: Au, Ag, FeRh, AuAh, and PtAb. Chen, Liang-Yao. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 131p. NTIS, PC A0O7/MF AO! - OSTI; 1; GPO Dep. 
Order Number DE89007674/JAW. 

We designed and constructed a new type of scanning photo- 
metric ellipsometer, with polarizer and analyzer both rotating syn- 
chronously at rotation rates of @o/2 and oo (fo = 51 Hz), for the 
purpose of measuring the dielectric functions of our samples. The 
mechanical and electrical design, alignment, calibration and error 
reduction of the system are discussed in detail. We made measure- 
ments of the free-electron dielectric function of Ag and Au films in 
air and immersed in dielectric liquids of different refractive indices. 
We explained the “anomalous” data for films, seen as the same by 
Gugger et al., with an effective medium model by assuming the 
liquid penetrates all, or most, of the inter-grain regions within the 
optical penetration depth, but for crystals by assuming an oxidized 
overlayer exists on the surface after sample preparation. The dielec- 
tric functions of "ideal’’ Ag and Au sample were obtained from fits 
with an effective medium model. We performed measurements of 
the dielectric functions for FeRh alloys with 48%, 50%, 52%, and 
54% Fe concentrations between 25 and 125{degree}C in the 1-3-eV 
range. Results show that the band structure of FeRh is not drasti- 
cally affected at the antiferromagnetic (AF) -- ferromagnetic (F) 
phase transition, less than band structure calculations indicated. 
Therefore, the large change in the electronic specific heat between 
the AF and F phases can be attributed primarily to a magnetic con- 
tribution rather than to a change in the density of electronic states 
at the Fermi surface. 129 refs., 40 figs., 6 tabs. 
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17737 (IS-T—1343) Studies of the initial oxidation of Fe- 
Si alloys by AES, XPS, EELS, and LEED. Lee, Young Pak. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 137p. NTIS, PC A07/MF AOi - OSTI; 1; GPO Dep. 
Order Number DE89007610/JAW. 

Polycrystalline Fe-8.75at. % Si alloys were investigated at 
room temperature by various surface spectroscopies, i.e., Auger 
electron spectroscopy (AES) (including Ar* depth profiling), elec- 
tron energy loss spectroscopy (EELS), and x-ray induced photoe- 
lectron spectroscopy (XPS), during the initial oxidation stages 
under very low oxygen pressure. Experiments performed include 
(1) scraping to see if the surface concentration of Si on the alloy is 
inherently different from that of the bulk, (2) AES, EELS, and 
XPS monitoring during both initial oxidation of pure Fe and Fe-Si, 
and Ar* or Xe* etching back to the clean surfaces to determine the 
relative distribution of Si in the oxide and alloy, and (3) various 
comparative experiments to identify oxidation states across a thin 
oxide layer. Fe-6.85at. % Si (110) and (111) single crystal surfaces, 
and a (110) surface of pure Fe were investigated at room tempera- 
ture by AES and LEED during the initial oxidation stages under 
very low oxygen pressures, and by Ar* AES depth profiling the 
oxidized surfaces back to the clean surface. Experiments performed 
include (1) determination of the best annealing condition for each 
crystal to provide the cleanest single plane surface, (2) AES moni- 
toring during both initial oxidation of pure Fe and Fe-Si (110), the 
close-packed plane of bcc crystals, and Ar* etching back to the 
clean surfaces to determine the relative distribution of Si in the 
oxide and alloy, and (3) repetition on Fe-Si (111) to see the effects 
of different crystallographic orientations on the initial oxidation be- 
havior. 126 refs., 36 figs., 6 tabs. 


17738 (IS-T—1355) Fundamental and applied studies of 
new ionization techniques for inorganic mass spectrometry. 
Schoer, J.K. (Ames Lab., IA (USA)). Feb 1989. Contract 
W-7405-ENG-82. 89p. NTIS, PC A05/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007567/JAW. 

In the current work, pulsed laser energy was delivered to a 
substrate on which a solid sample was deposited. The laser power 
density was kept near the threshold of ion production so that a low 
number of ions were generated. Each pulse of the laser resulted in 
a scan by a Time-of-Flight Mass Spectrometer. Ions produced were 
detected using a multichannel plate detector. The arrival times of 
the first eight ions were recorded by an 8-channel Time-to-Digital 
converter. Each conventional mass spectrum was obtained from 
1000 individual scans of the mass spectrum. Individual scans of the 
mass range were tested statistically to determine if the detection of 
two ions in a given scan was a random occurrence or a predictable 
event. In the latter case, the ions are said to be associated. The 
present work provides a critical evaluation of ion association as a 
structural tool for studying complex solid materials. Vanadium- 
phosphorous-oxygen (VPO) catalysts were used as samples. 37 
refs., 26 figs., 14 tabs. 


17739 (IS-T—1358) Formation of bec non-equilibrium La, 
Gd and Dy alloys and the magnetic structure of Mg-stabilized 
BGd and BDy. Herchenroeder, J.W. (Ames Lab., IA 
(USA)). Feb 1989. Contract W-7405-ENG-82. 13lp. NTIS, 
PC A07/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89007573/JAW. 

The high temperature bcc allotrope of a rare earth metal has 
the potential for substantially different magnetic properties than the 
room temperature hexagonal (hcp or dhcp) counterpart because of 
its more symmetrical crystal field. The stabilization by alloying and 
quenching of this bcc phase was studied for La-M alloys where M 
is an non-rare earth metal from Group II or III. The factors influ- 
encing the stabilization, such as size of M and quench rate, are dis- 
cussed. yLa (bcc) could be retained over a composition range 
around the eutectoid composition by Mg or Cd alloying. A com- 
parison of T/sub 0/ curves of the various alloy systems suggest 
that the eutectoid temperature of the La-M system must be approxi- 
mately equal to or less than a critical T/sub o/ temperature of 
515{degree}C if the bcc phase is to be retained by quenching. The 
thermal stability of BGd (bcc) was investigated by DTA and iso- 
thermal annealing. It was found to transform to an intermediate 
phase before reverting to the equilibrium phases in contrast to yLa 
alloys which decompose directly on heating to the equilibrium 
phases. 71 refs., 52 figs., 7 tabs. 
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17740 (IS-T—1364) Kinetics of reactions of oxygen with 
the PD(100) surface: Adsorption, desorption, reconstruction, 
and oxidation. Chang, Sheng-Liang. (Ames Lab., IA 
(USA)). Feb 1989. Contract W-7405-ENG-82. 253p. NTIS, 
PC A12/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007572/JAW. 

The interactions between oxygen and the Pd(100) surface are 
studied by using video-LEED (low-energy electron diffraction), 
AES (Auger electron spectroscopy), and TDS (thermal desorption 
spectroscopy). The temperature-dependence of the initial sticking 
coefficient implies a mobile precursor to adsorption (probably mo- 
lecular oxygen). A metastable c(2x2) structure can be formed when 
adsorption is carried out at low temperature and high pressure. 
Possible models to explain this result are discussed. The diffusion 
barrier of atomic oxygen is estimated to be 12 +- 1 kcal/mol. 
Oxygen induces two reconstructions above 400 K. The activation 
energy between an unreconstructed surface and a reconstructed 
surface is estimated to be 44 +- 4 kcal/mol. TDS results show 
three distinct desorption states, a, 8, and y, which can be correlat- 
ed to the ordered structures revealed during adsorption. Oxidation 
occurs when adsorption takes place above 600 K, and is signaled by 
c(2x2) and hexagonal ring-like patterns. Finally, a phase diagram of 
this system is constructed based on the experimental data. Experi- 
ments are performed to prove that it represents a thermodynamical- 
ly-allowed phase diagram. 143 refs., 49 figs., 2 tabs. 


17741 (IS-T—1379) A nuclear magnetic resonance survey 
of (Nb-Mo)H/sup x/ alloys. Ibanez-Meier, R. (Ames Lab., 
IA (USA)). Feb 1989. Contract W-7405-ENG-82. 76p. 
NTIS, PC A05/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89007565/JAW. 

In the present thesis, a study has been made of hydrogen 
motion in the (Nb-Mo)H/sub x/ system using the technique of Nu- 
clear Magnetic Resonance (NMR). The underlying physics of this 
system is not well understood. Most related NMR work has been 
done on the (Nb-V)H/sub x/ system in which the metals have the 
same electronic structure and form a continuous series of solid solu- 
tions. Nb and Mo are also mutually soluble at all concentrations but 
have different electronic structures. In addition, Mo is not a hy- 
dride forming metal, and hydrogen is essentially insoluble in Mo. 
Our purpose is to investigate the hydrogen diffusive motion. The 
technique used in the present work consists of measuring the 
proton spin-lattice relaxation time T as a function of temperature. 
The proton spin-lattice and spin-spin relaxation rates (T1)/sup 
{minus}1/ and (T2)/sup {minus}1/, are functions of the power 
spectra of the randomly varying dipolar fields resulting from the 
atomic diffusive jumps and depend on the strength of the dipolar 
interaction between the protons and on the jump frequency. Hence, 
measurements of the proton spin-lattice relaxation time Ti can be 
used to determine the temperature dependence of the hydrogen 
jump frequency and the associated thermal activation energy. 39 
refs., 22 figs., 2 tabs. 


17742 (IS-T—1387) Effect of Te on the microstructural 
changes during the gray-to-white and white-to-gray transition 
in directional solidification of Fe-C-Si alloys. Park, Jang-Sik. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 125p. NTIS, PC A06/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007607/JAW. 

The purpose of the present study is to understand the nature 
of the solidification of cast irons using the directional solidification 
technique. Cast irons can solidify directly by either the graphite- 
austenite or the iron carbide-austenite eutectic reactions. The exist- 
ence of two eutectic systems is probably the most important fact to 
be considered in the study of the solidification of cast irons. Nor- 
mally, the graphite eutectic, called a gray iron, is the more stable 
form and solidifies at a higher temperature than the carbide eutec- 
tic, called a white iron. Based on the fact that the addition of low 
levels of tellurium to a cast iron melt very strongly promotes the 
white iron structure at slower solidification rates, addition of tellu- 
rium to Fe-C-Si system was attempted in order to study the transi- 
tion phenomenon within an acceptable range of the experimental 
solidification rates. The advantages of the directional solidification 
technique are that the temperature gradient, solidification rate, and 
the alloy composition can be varied independently. Varying the so- 








2519 / ERA-14/9 


lidification rate with the temperature gradient and composition held 
constant will allow both the determination of the transition rates 
and the investigation of the continuous changes in structure, such 
as graphite morphology, accompanying the transition within a 
single sample. 20 refs., 57 figs., 3 tabs. 


17743 (IS-T—1392) Metastable bcc mischmetal-magnesi- 
um alloys. Sabariz, A.L.R. (Ames Lab., IA (USA)). Feb 
1989. Contract W-7405-ENG-82. 55p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007568/ 
JAW. 

The bec phase in the MM-Mg system can be metastably re- 
tained at room temperature for magnesium composition within the 
range 16 at.% - 20 at.%. The retention of a lower composition was 
restricted by quenching rate and at higher concentrations by inter- 
metallic compound precipitation. The lattice parameter for the pure 
bcc mischmetal phase was determined by extrapolation. The value 
obtained (a/sub E/ = 4.131 {angstrom}) was in good agreement 
with the theoretical value (a/sub t/ = 4.156 {angstrom}). Magnetic 
susceptibility data suggested that bcc mischmetal-magnesium alloys 
underwent a change from paramagnetic to antiferromagnetic behav- 
ior on cooling at {approximately}20 K, independent of magnesium 
composition. The value found for the magnetic effective moment 
per gram-atom-magnetic-rare earth of each bec MM-Mg alloy ex- 
amined (MM - 16 Mg, MM - 18 Mg and MM - 20 Mg) was found 
to be constant (p/sub eff/ ~ 1.62 p/sub B/), independent of the 
magnesium composition. The observed Curie-Weiss temperature 
values decreasing with the magnesium content increasing were due 
to magnetic dilution. The equilibrium reaction bec — dhcp + 
MMMg presented an undercooling effect of {approximately }40{de 
gree}C around the eutectoid composition ({approximately}17 at.% 
Mg). The sluggish character of this reaction was considered the 
strongest effect for the bcc structure retention in the mischmetal- 
magnesium system. 16 refs., 27 figs. 


17744 (JINR-E—3-88-459) Neutron depolorization study 
of static magentization fluctuations in ferromagnets. Doku- 
kin, E.B.; Korneev, D.A.; Loebner, W.; Pasjuk, V.V.; Pe- 
trenko, A.V.; Rzany, H. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1988. 10p. (CONF-880705—13). NTIS (US 
Sales Only), PC A02 - OSTI; 1; GPO Dep. Order Number 
DE89006592/JAW. 

From International conference on magnetism (ICM '88); 
Paris, France (25 Jul 1988). 

Neutron depolarization studies using pulsed polarized neu- 
trons have been performed to get information on mean magnetiza- 
tion, static magnetization fluctuations and magnetic anisotropy in 
plate-like ferromagnetic samples. The approach to magnetic satura- 
tion of polycrystalline ferromagnets ((FesoNiso)esCrs, MnZn-ferrit, 
and FessD42) was studied by analysing the field dependence of de- 
polarization parameters. 9 refs., 4 figs., 1 tab. 


17745 (JINR-R—10-88-274) Automatic system for the 
acquisition and processing of experimental data on the proper- 
ties of irradiated metals. Minko, O.K.; Nefed’ev, O.K.; Skur- 
atov, V.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1988. 5p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 
Order Number DE88705837/JAW. 

An automatic system based on a microcomputer MERA 60/ 
45 and designed for the acquisition and processing of experimental 
data on the properties of irradiated metals is described. An algo- 
rithm for processing stress-strain curves of the studied samples is 
given. The program package occupies 24K words of memory and 
contains 40 control and processing instructions. 2 refs.; 3 figs. 


17746 (Juel—2229) Influence of helium on high tempera- 
ture embrittlement of metals under cyclic load. Leeser, J.W. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Festkoerperforschung; Technische Hochschule 
Aachen (Germany, F.R.)). Aug 1988. 88p. (In German). 
NTIS (US Saies Gniy), PC AO5/MF A0O1l. Order Number 
DE88757145/JAW. 

High temperature embrittlement by (n, a)-produced helium 
has been recognized as one of the life time controlling phenomena 
for first wall and blanket structural materials of future fusion de- 
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vices. Especially the influence on fatigue properties is of great con- 
cern for the design of tokamak and ICFR components. Therefore, 
fatigue experiments on AISI 316 and 8206 steels (European and 
Japanese reference materials) were performed. Helium generation 
was simulated by preimplantation at a cyclotron. The fatigue tests 
were carried out in the reversed bending mode in high vacuum 
with 100 ym thick foil specimens containing up to 1500 appm 
helium. 


17747 (KAERI/RR—538/86) Development of high power 
CW CO/sub 2/ laser and material processing techniques. 
Kim, Cheol Jung; Kim, Jeung Mook; Kim, Kwang Suk. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1986. 72p. (In Korean). 
NTIS (US Sales Only), PC A04/MF AOl1 - OSTI; INIS. 
Order Number DE88705847/JAW. 

The output characteristics of a longitudinally excited 800 W 
CW CO/sub 2/ laser in Seoul National Unversity was improved. 
The unstability due to thermal bending was fixed by changing 
pyrex discharge tubes with quartz tubes. The discharge characteris- 
tics was stabilized by using automatic voltage controller. A gas 
nozzle and X-Y moving table were built to perform laser cutting of 
zircaloy and stainless steel plate. The optimum nozzle gas pressure 
was investigated. The effect of shielding gas in prohibiting oxidiza- 
tion of zircaloy surface was examined. 


17748 (KAERI/RR—599/87) Analyses of container cor- 
rosion and radionuclide release from a geologic nuclear waste 
repository. Kim, Jhin Wung; Kim, Chang Lak; Choi, 
Kwang Sub; Cho, Chan Hee. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 68p. (In Korean). NTIS (US Sales 
Only), PC A04/MF AOl1 - OSTI; INIS. Order Number 
DE88705867/JAW. 

The groundwater will have a direct contact with the waste 
form only after the waste container corrodes. We develop analyti- 
cal models to predict the pit growth rate on the steel container sur- 
face with three different approaches: an experimental method, a sta- 
tistical method, and a mathematical method based on the diffusion 
theory. We assume that the pitting of steel container in contact 
with the aerated groundwater is the result of the oxidation of fer- 
rous ion in the pit as the anodic reaction and the reduction of 
oxygen outside the pit as the cathodic reaction. If inward diffusion 
of the dissolved oxygen occurs to compensate the oxygen consump- 
tion at the cathode so as to maintain the piting process, the relative- 
ly slow diffusion rate of oxygen will control the rate of corrosion. 
As a result of this analysis, we find that the pit can penetrate deep 
if the area ratio of the pit and the metal surface outside the pit is 
small. We can estimate a physically meaningful failure time of the 
waste container from this pitting model if the assumed parameters 
are reliably known or defensively conservative. We develop a 
mathematical model to predict the radio-nuclide release from the 
waste container into the groundwater following the container fail- 
ure. Using the mathematical model which includes the physical 
properties of the surrounding geologic medium, the radionuclide re- 
lease rates are derived as a function of time after beginning of dis- 
solution. As a part of the mathematical model development effort 
for the safety assessment of geologic nuclear waste repositories, we 
are studying predictive methods regarding the time-dependent re- 
lease rates of toxic radioactive species; and this report describes the 
results obtained so far from the ongoing research. 


17749 (KAERI/RR—660/87) Study on the improvement 
of nuclear fuel cladding reliability. Rheem, Karp Soon; Han, 
Jung Ho; Jeong, Yong Hwan; Lee, Deok Hyun. (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1987. 233p. (In Korean). NTIS 
(US Sales Only), PC All/MF AOl1 - OSTI; INIS. Order 
Number DE88705902/JAW. 

In order to improve the nuclear fuel cladding reliability for 
high burn-up fuels, the corrosion resistance of laser beam surface 
treated and B-quenched zircaloys and the mechanical characteris- 
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tics including fatigue, burst, and out-of-pile PCMI characteristics of 
heat treated zircaloys were investigated. In addition, the inadiation 
characteristics of Ko-Ri reactor fuel claddings was examined. It 
was found that the wasteside corrosion resistance of commercial 
zircaloys was improved remarkably by laser beam surface treat- 
ment. The out-of-pile transient cladding failures were investigated 
in terms of hoop stress versus time-to-failures by means of mandrel 
loading units at 25 deg C and 325 deg C. Fatigue characteristics of 
the B-quenched and as-received zircaloy cladding were investigated 
by using an internal oil pressurization method which can simulate 
the load-following operation cycle. The results were in good agree- 
ment with the existing data obtained by conventional methods for 
commercial zircaloys. Burst tests were performed with commercial 
and the B-quenched zircaloys in high pressure argon gas atmos- 
phere as a function of burst temperature. The burst stress decreased 
linearly in the a phase region up to 600 deg C and hereafter the 
decrement of the burst stress decreased gradually with temperature 
in the B-phase region. For the first time, the burst characteristic of 
the irradiated zircaloy-4 cladding tubes released from Ko-Ri nucle- 
ar power unit 1 was investigated, and attempts were made to trace 
the cause of cladding failures by examining the failed structure and 
fret marks by debris. 


17750 (KAERI/RR—666/87) Analysis of the irradiation 
creep and growth in zircaloy-4 for structural material of 
KMRR. Rheem, Karp Soon; Han, Jung Ho; Jeong, Yong 
Hwan; Lee, Deok Hyun; Kim Tae Ryong. (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1987. 78p. (In Korean). NTIS 
(US Sales Only), PC AOS/MF A0Ol1 - OSTI; INIS. Order 
Number DE88705905/JAW. 

In order to investigate the irradiation creep and growth be- 
havior of zircaloy-4 structural components for the Korea multipur- 
pose research reactor, the overall irradiation characteristics of zir- 
conium alloys were reviewed, and the irradiation growth tests were 
conducted in vacuum on annealed and welded zircaloy-4 foil speci- 
mens bombarded with 50 MeV protons at a controlled current den- 
sity. The results show that, for annealed specimens, the irradiation 
growth in transverse direction was two times larger than that in 
longitudinal direction while the irradiation growth of welded speci- 
men was much smaller than that of annealed ones on both trans- 
verse and longitudinal direction. The effect of texture on irradiation 
growth in zircaloy-4 is being analyzed. 


17751 (KCP—613-4058) Analysis of brass alloys by 
wavelength dispersive x-ray spectrometry: Final report. 
Frede, W.G. (Allied-Signal Aerospace Co., Kansas City, 
MO (USA). Kansas City Div.). Feb 1989. Contract AC04- 
76DP00613. 22p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007595/JAW. 

A method was developed to determine the concentration of 
copper, zinc, iron, lead, and tin in brass alloys using wavelength 
dispersive x-ray spectrometry. This method incorporates the use of 
a 24-position sample carrousel for unattended operation and a mini- 
computer for data collection and analysis. The concentration of the 
five elements of interest is calculated using a fundamental param- 
eters computer program for x-ray fluorescence analyses. Using this 
method, the standard deviation for each element is Cu, 0.016 per- 
cent; Zn, 0.015 percent; Fe, 0.0002 percent; Pb, 0.0019 percent; and 
Sn, 0.009 percent. 10 refs., 7 figs., 3 tabs. 


17752 (KFK—4220) Measurement of the density and 
compressibility of (U, Pu)-mixed oxide at 3432 kJ/kg (7356 
K). Breitung, W.; Reil, K.O. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter; 
Sandia National Labs., Albuquerque, NM (USA)). (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Schneller Brueter; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter; 
Sandia National Labs., Albuquerque, NM (USA)). May 
1987. 36p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88756961/JAW. 

In a transient in-pile heating test the density of liquid (U, 
Pu)-mixed oxide at 3432+-103 kJ/kg was measured to be 5027+- 
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132 kg/m/sup 3/. The corresponding temperature is estimated to 
7356+4-212 K. The isothermal compressibility of the mixed oxide 
was evaluated to 2.85 (+-1.65) x 10/sup -4//MPa at the same tem- 
perature. Based on these new data and previously existing measure- 
ments, new relations are proposed for the following properties of 
liquid UO/sub 2/ and (U, Pu)O/sub 2/, as well: density - enthalpy, 
density - temperature, thermal expansion - temperature, and isother- 
mal compressibility - temperature. 


17753 (KFK—4468) Investigations on the creep-rupture 
behaviour of the austenitic stainless steel AISI 316 NET. 1. 
interim report (Sep 1988). Schirra, M.; Ritter, B.; Rivas, M. 
de las; Anca de Abati, R. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- und 
Festkoerperforschung; Centro de Investigaciones Energeti- 
cas, Medioambientales y Tecnologicas, Madrid (Spain)). 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung; Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Material- und Festkoerperforschung; Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologi- 
cas, Madrid (Spain)). Dec 1988. 48p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88756965/JAW. 


The report describes the creep-rupture tests carried out with 
a 17/13/2 CrNiMo-steel in the frame of the German-Spanish col- 
laboration (KfK-CIEMAT). The material studied is the austenitic 
steel AISI 316(L) selected as potential first-wall material for NET 
(Next European Torus). The test programme on base material with 
a NET specified batch encompasses until now in the temperature 
range 500-750/sup 0/C the rupture-time-range till 20 000 h. The re- 
sults permit statements to the creep- and creep-rupture behaviour 
and ductility. Metallography examinations give information about 
fracture behaviour and demonstrate the complex precipitation hap- 
pening. The results are compared with the literature and own test 
results from two batches of the Fast-Breeder-Program. 


17754 (KFTI—87-59) Peculiarities of development radi- 
ation porosity in metals produced by the powder metallurgy 
method. Bryk, V.V.; Chernyaeva, T.P. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1987. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1 - OSTI; 
INIS. Order Number DE88705930/JAW. 

Results of investigations into radiation swelling of metals and 
alloys produced by powder metallurgy method are systematized. 
Peculiarities of this group material behaviour under irradiation are 
described. It is shown that these peculiarities are of specific charac- 
ter typical of certain material production technology. In particular, 
an increase of concentration of gas impurities during their produc- 
tion using powder metallurgy methods can lead to a change of ma- 
terial behaviour under irradiation. A special attention is paid to 
powder metallurgy application as a method for producing objects 
for conducting fundamental investigations into radiation swelling. 
13 refs.; 4 figs. 


17755 (LBL—26208) Control rolling and cooling for on- 
line production of strong, tough steels. Thomas, G. (Law- 
rence Berkeley Lab., CA (USA)). Nov 1988. Contract 
AC03-76SF00098. 10p. (CONF-8804242—1). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006652/JAW. 

From ICMSR conference; Beijing, China (10 Apr 1988). 

Strong tough steels have been designed to produce micro- 
composite structures of fine grained auto-iempered lath martensite 
with untransformed austenite films between the laths. Such struc- 
tures can be produced on-line in a hot mill by controlled rolling 
and cooling. The steels are based on Fe/Cr/Mn/C compositions 
which can be air hardenable, or for lean compositions, water 
quench hardened with Nb microalloying. The steels have excellent 
mechanical properties that are superior to current HSLA steels and 
require no subsequent heat treatment following rolling and cooling. 


Successful commercial plate trials have occurred. 18 refs., 11 figs., 
1 tab. 








2521 / ERA-14/9 


17756 (NP—9770239) Creep fatigue of high-temperature 
austenitic steels. Renner, E. (Technische Hochschule 
Aachen (Germany, F.R.). Fakultaet fuer Bergbau und Huet- 
tenwesen). 11 Nov 1987. 106p. (In German). NTIS (US 
Sales Only), PC A06. Order Number DE89770239/JAW. 

The high-temperature fatigue behaviour of the austenitic 
steels X6 CrNi 18 11 (DIN 1.4948) and X8 CrNiB 16 13 (DIN 
1.4961) was tested in the temperature range between 560/sup 0/C 
and 740/sup 0/C with unnotched, cylindrical fatigue samples. The 
question of the influence of holding times on durability was of main 
interest. By inserting holding times, the time-dependent processes of 
corrosion and creeping become important; these processes interact 
with the fatigue deformation. The tests were carried out in air and 
vacuum in order to be able to investigate the influence of corrosion 
and creeping on the fatigue strength separately. By well-aimed age 
annealing processes, which proceeded the actual tests, the influence 
of structural changes on the test results was to be excluded as far as 
possible. The measurements of crack growth and durability were 
proved by observations made with light microscopes and raster 
electron microscopes. 


17757 (NP—9770249) Hydrogen-induced cracking of dif- 
ferent welding specimens of materials StE 380, 15 NiCrMo 10 
6, and 12 Ni 19 in instrumented restrained welding experi- 
ments. Bretz, W. (Universitaet der Bundeswehr, Hamburg 
(Germany, F.R.). Fachbereich Maschinenbau). 29 Aug 1986. 
172p. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. Order Number DE89770249/JAW. 

In this paper the susceptibility to cold cracking of welding 
materials of different chemical composition is investigated in the 
practice-oriented IRC (Instrumented Restraint Cracking) test in 
order to make statements on failure-proof welded joints possible. 
The effect of the partial hydrogen pressure, the linear energy and 
the clamping hindrance on cold crack formation caused by hydro- 
gen in the welding material of homogeneous filler-free joints of 
three different fine-grain structural steel alloys are investigated in 
the instrumented clamped weld test. Furthermore, the structural in- 
fluence was especially investigated with regard to cracking caused 
by hydrogen. For this purpose, an austenitic filler (X20 CrNiMnW 
17 13) was welded so that, because of the welding conditions, aus- 
tenitic, austenitic-martensitic and purely martensitic structures can 
be created and investigated. 


17758 (UCRL—98812) Constitutive properties of copper 
and tantalum at high rates of tensile strain: Expanding ring 
results. Gourdin, W.H. (Lawrence Livermore National 
Lab., CA (USA)). 16 Dec 1988. Contract W-7405-ENG-48. 
8p. (CONF-890324—4). NTIS, PC A02/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89006197/JAW. 

From 4. international conference on mechanical properties of 
materials at high rates of strain; Oxford, UK (20 Mar 1989). 

The electromagnetic launch technique has been used to 
study the properties of oxygen-free electronic (OFE) grade copper, 
processed to yield uniform grain sizes between 10 ym and 150 to 
200 pm with minimal texture, and 99.9% tantalum rings with grain 
sizes of 25 and 65 ym expanded at peak strain rates of nearly 10‘*s/ 
sup {minus}1/. The results for OFE copper indicate an increasing 
flow stress as grain size decreases and are in good accord with data 
available in the literature. Tantalum specimens likewise show an in- 
crease in the flow stress as grain size decreases, but display virtual- 
ly no apparent work hardening. The data are briefly compared to 
constitutive models in the literature. 18 refs., 9 figs. 


17759 (UCRL—99575) Effects of x-rays on optical mate- 
rials and coatings. Rathkopf, J.A.; White, R.H. (Lawrence 
Livermore National Lab., CA (USA)). 16 Dec 1988. Con- 
tract W-7405-ENG-48. 10p. (CONF-890145—16). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89005100/JAW. 

From SPIE conference on optics, electro-optics and laser ap- 
plications in science and engineering: OE/LASE '89; Los Angeles, 
CA, USA (15 Jan 1989). 

Analyses of optical components consisting of a metal reflect- 
ing layer, a beryllium energy-sharing layer, and a fused silica sub- 
strate were done using LXRT, Livermore's version of the XRT (X- 
Ray Transport) computer code. These are compared with calcula- 
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tions for components lacking the beryllium layer. Our analyses 
show that the addition of the beryllium significantly hardens the 
system against x-rays. The mechanisms for this increased hardness 
are apparent from time-dependent temperature and enthalpy plots 
presented here. 4 refs., 8 figs., 4 tabs. 


17760 (UCRL—100199) A first-principles method for the 
determination of the electronic structure of grain boundaries. 
Zhang, X.-G.; Sowa, E.C.; Gonis, A. (Lawrence Livermore 
National Lab., CA (USA)). 1989. Contract W-7405-ENG- 
48. 7p. (CONF-890165—1). NTIS, PC A02/MF AOl - 
OSTI; 1; GPO Dep. Order Number DE89006148/JAW. 

From Acta-scripta conference on metal-ceramic interfaces; 
Santa Barbara, CA, USA (15 Jan 1989). 

This paper describes and illustrates a first-principle approach 
to the solution of the Schroedinger equation, and hence the deter- 
mination of the corresponding electronic structure, associated with 
systems containing surfaces and interface regions such as grain 
boundaries. The method is based on the formalism of multiple- scat- 
tering theory (MST), on the recently formulated concept of semi- 
infinite periodicity (SIP), and on the property of removal invar- 
iance satisfied by systems with SIP. Semi-infinite periodicity is de- 
fined as the periodic repetition of a basic unit with well-defined 
physical properties, e.g., scattering properties, along a given direc- 
tion. In our method, this concept replaces that of full translational 
invariance. 13 refs., 1 fig. (JL) 


17761 (UCRL—100296) Direct measurement of interface 
bond strengths. Nutt, G.L.; Lai, W.; Froeschner, K.E.; 
King, W.E. (Lawrence Livermore National Lab., CA 
(USA)). Jan 1989. Contract W-7405-ENG-48. 8p. (CONF- 
890165—2). NTIS, PC A02/MF AO! - OSTI; 1; GPO Dep. 
Order Number DE89006746/JAW. 

From Acta-scripta conference on metal-ceramic interfaces; 
Santa Barbara, CA, USA (15 Jan 1989). 

Research on the bond strength of Ni films on sapphire was 
conducted. Ni was deposited on a 1.27 cm diameter piece of sap- 
phire 0.32 cm thick. The substrate was impacted with a Cu flyer 
0.0064 cm thick at 20kV producing an axial stress of over 6 GPa in 
a pulse {approximately}32 ns long. The yield strength of Ni is 
nominally 1.2 GPa and the yield strength of sapphire is >10 GPa. 
The free-surface velocity of the Ni film was measured using a 
VISAR argon-ion laser interferometer. The light reflected from the 
surface of the film is split into two portions one of which is set 
through a delay. The two portions of reflected light are then 
mixed. The interference fringes are recorded using photomulti- 
pliers. The photomultiplier data are recorded and stored digitally. 
A five point running average is made of the raw data in order to 
smooth the photon noise. The velocity history of the free surface of 
the film is calculated using the time delay of the etalon block, its 
index of refraction, and the laser frequency. 8 refs., 4 figs. 


17762 The effect of Y ion implantation on the oxide 
growth kinetics in Fe-24Cr. King, W.E.; Grabowski, K.S.; 
Baldo, P.M. (Materials Science Div., Argonne National 
Lab., Argonne, IL (US));. pp 1315-1316 of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The authors have applied Rutherford backscattering spec- 
troscopy and analytical electron microscopy to investigate the oxi- 
dation kinetics and elemental distributions that evolve during the 
oxidation of Fe-24Cr implanted with 1 x 10/sup 16/, 3 x 10/sup 16/ 
, 1 x 10/sup 17/ Y cm/sup -2/. 


17763 Solution properties of solid and liquid potassium- 
indium alloys. Takenaka, T.; Saboungi, M.L. (Argonne Na- 
tional Lab., 9700 South Cass Avenue, Argonne, IL (US));. 
pp v of Proceedings of the Electrochemical Society Fall 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 
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It was recently shown by a combination of electrical resistiv- 
ity, thermodynamic, and structural measurements that equiatomic 
alloys formed between K or Na and either Bi, Sb, Te, or Pb show 
pronounced deviations from ordinary metallic behavior and from 
ideal solution behavior, e.g., small values for the electrical conduc- 
tivity and sharp peaks for the Darken excess stability function. 
Physical explanation of this behavior has been advanced on the 
basis of the formation of complex structural species similar to those 
reported for the corresponding solid alloys. The authors have 
chosen K-In alloys for several reasons. Phase diagram consider- 
ations coupled with small electronegativity differences between K 
and In would lead one to predict small deviations from ideal behav- 
ior, thus, this system would be suitable to test for oddities in alloy 
solution behavior in systems which deviate little from ideal behav- 
ior. Others have demonstrated that the position of the peak in the 
electrical resistivity changed in going from Li to Na and to K in 
the following sequence X/sub In/ = 0.25, 0.40, and 0.50, respec- 
tively. The thermodynamic properties of these alloys would be ex- 
pected to present similar trends. 


17764 Microstructural evolution and response to double- 
loop reactivation testing of heat-treated PH 13-8 Mo marten- 
sitic stainless steel. Cieslak, W.R. (Sandia National Labs., 
Albuquerque, NM (US)); Cieslak, M.J.; Hills, C.R. pp v of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Compared to the austenitic stainless steels, relatively few 
studies have been reported of the intergranular corrosion suceptibi- 
lity of martensitic stainless steels, particularly those containing < 
0.1% carbon. For two such alloys, Custom 450 and PH 13-8 Mo, 
preferential pitting along a narrow band in the heat-affected zone 
was ascribed to Cr-depletion of the matrix as a result of general 
carbide precipitation. However, analytical verification of Cr-deple- 
tion surrounding these sub-microscopic carbides was not reported. 
The authors have used the double-loop electrochemical potentio- 
kinetic reactivation (DL-EPR) test to investigate the intergranular 
and interlath corrosion susceptibility of PH 13-8 Mo as a function 
of heat-treatment. The DL-EPR procedure was developed by 
Akashi et al and characterized by Majidi and Streicher for use on 
austenitic stainless steels. They found this test to be a sensitive 
method of quantifying mild degrees of sensitization with good re- 
producibility. Degree of sensitization is measured by the ratio of 
the peak current on a reverse (reactivation) scan to that on the for- 
ward anodic scan. Austenitic stainless steels free of sensitization ex- 
hibit a ratio of < 0.001, while a ratio of > 0.05 corresponds to a 
ditch structure in ASTM A 262-A (oxalic acid). 


17765 IC applications and behavior of tungsten in elevat- 
ed temperature regimes. Blewer, R.S. (Sandia National 
Labs., Div. 2147, P.O. Box 5800, Albuquerque, NM (US));. 
pp v of Proceedings of the Electrochemical Society Fail 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

As multiple levels of interconnect become prevalent in ad- 
vanced design integrated circuits, heat dissipation becomes more 
difficult. Increasing current density at points of inadequate step 
coverage and at localized hot spots (resistive silicon/metal contacts) 
can cause excessive electromigration and metallurgical diffusion ef- 
fects to occur. More stringent time-temperature budgets are also re- 
quired to preserve shallow junctions during processing of high per- 
formance devices. These problems are stimulating investigations of 
new thermally stable metallization materials that can be deposited 
at low temperatures. Low pressure chemical vapor deposited 
(LPCVD) tungsten has received such attention recently for these 
reasons. Because of its high melting point, tungsten metallization 
could mitigate design, processing, and application constraints cur- 
rently dictated by the low melting temperature of aluminum. 
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17766 On the various roles of Cr in the passivity of 
amorphous Ni-XCr-20P alloys. Clayton, C.R. (Sandia Na- 
tional Labs., Albuquerque, NM (US)); Helfand, M.; Diegle, 
R.B. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

It has been demonstrated that the addition of only 3 at .% 
Cr is sufficient to improve the passivity of a Ni-20P alloy in 0.2N 
H/sub 2/SO/sub 4/ and 0.2N HCl. Additions of 6 and 10 at .% Cr 
result in further improvements in passive behavior. In order to 
evaluate the influence of Cr additions of 3 and 10% Cr on the 
original passivation behavior of Ni-20P, XPS measurements were 
made on the passive films formed on each alloy following 1 hour 
polarization in 0.2N HCl at 0 and 600 mV (vs SCE). These data 
were then compared with that previously reported for Ni-20P 
under similar conditions. A detailed account of the variations in 
passive film composition with applied anodic potential and time at 
potential is presented. The roles of the various Cr and P species is 
discussed with respect to previously reported studies of amorphous 
alloys and stainless steels. 


17767 Characterization of the oxidation of undoped and 
Y-doped Fe-Cr alloys by SIMS and Rutherford backscatter- 
ing. King, W.E. (Sandia National Labs., Livermore, CA 
(US)); Park, J.H.; McCarty, K.C.; Hamilton, J.C. pp v of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

In this paper, the authors discuss results from Rutherford 
Backscattering Spectroscopy (RBS), high spatial resolution analyti- 
cal ion microscopy (AIM), and secondary ion mass spectroscopy 
(SIMS) depth profiling of Fe-13Cr and Fe-13Cr-0.3Y samples oxi- 
dized at 700°C at low (10/sup -24/ atm) and high (10/sup -1/ atm) 
oxygen partial pressures. 


17768 Effects of material and test variables on abrasion. 
Kosel, T.H. (Dept. of Materials Science and Engineering, 
Univ. of Notre Dame, Notre Dame, IN (US));. pp 285-298 
of Proceedings of the 3rd Berkeley conference on corro- 
sion-erosion-wear of materials at elevated temperatures. 
Levy, A.V. Houston, TX; National Assoc. of Corrosion En- 
gineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

The general problem of abrasion of metals is reviewed. 
While a complete separation of material and test variables is impos- 
sible in any tribological system, such a separation is adopted for the 
purpose of discussion, with the interaction between material and 
test variables being described where appropriate. The essential find- 
ings of some unpublished studies by the author and coworkers are 
included. 


17769 Comparison of properties of a-Si/sub 1-x/ Ge/sub 
x/:H and a-Si/sub 1-x/ Ge/sub x/:H:F. Mackenzie, K.D.; 
Paul, W. (Div. of Applied Sciences, Harvard Univ., Cam- 
bridge, MA (US));. pp 281-292 of Amorphous silicon semi- 
conductors-pure and hydrogenated. Madan, A.; Thompson, 
M.; Adler, D.; Hamakawa, Y. Pittsburgh, PA; Materials Re- 
search Society (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The structural, electrical and optical properties of amor- 
phous Si-Ge alloys prepared either from mixtures of hydrides or of 
fluorides will be compared. It is shown that the majority of many 
properties studies are essentially the same, the major exceptions 
being the structure of thin films used for TEM investigation, and 
the photocurrents developed between contacts in a coplanar config- 
uration. Possible explanations for the result of including fluorine in 
the preparation plasma are discussed. 
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17770 Thermal effects in the erosion of ductile metals. 
Hutchings, I.M.; Levy, A.V. (Dept. of Metallurgy and Ma- 
terials Science, Univ. of Cambridge, Pembroke Street, Cam- 
bridge (GB));. pp 121-133 of Proceedings of the 3rd Berke- 
ley conference on corrosion-erosion-wear of materials at 
elevated temperatures. Levy, A.V. Houston, TX; National 
Assoc. of Corrosion Engineers (1987). (CONF-860104—). 
From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 
The mechanisms of erosion in ductile metals subjected to the 
impact of solid particles are discussed, and experimental observa- 
tions are presented. The possible effects associated with the local 
temperature rise caused by particle impact are discussed, and a 
simple heat diffusion model is used to identify the regime of parti- 
cle impact velocity and particle size over which the deformation 
may be treated as effectively adiabatic. Heat conduction is found to 
play an important role in reducing the maximum temperature rise in 
all practical cases of erosion, and the cumulative effect on the tem- 
perature rise of successive impacts is shown to be negligible. It is 
concluded that the lack of influence of metallurgical strengthening 
mechanisms on erosion resistance cannot be satisfactorily explained 
by postulating the formation of a thermally softened surface layer. 


17771 The relationship of an alloy’s mechanical proper- 
ties to its response to individual erosive particle impacts. 
Keiser, J.R. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN (US));. pp 345-358 of Proceedings of the 3rd 
Berkeley conference on corrosion-erosion-wear of materials 
at elevated temperatures. Levy, A.V. Houston, TX; Nation- 
al Assoc. of Corrosion Engineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

Deformation accompanying single-particle impacts was stud- 
ied on selected ductile metals to gain insight into the mechanisms of 
erosion and erosion-corrosion damage. The authors examined the 
effects of heat treatment and prior cold work on crater volumes 
and geometries left by the impact of hard spherical particles travel- 
ing at known velocities. One material was further characterized by 
hardness measurements in and near impact craters. Individual 
impact tests were run on a material that had been exposed to multi- 
ple-particle impacts in a conventional erosion test apparatus. These 
test results were used to evaluate current theories on the effects of 
the properties of target materials on erosion behavior. 


17772 The oxidation/sulfidation behavior of Fe-Cr-Ni-Nb 
alloys at elevated temperatures. Baxter, D.J.; Natesan, K. 
(Materials Science and Technology Div., Argonne National 
Lab., Argonne, IL (US));. pp 309-323 of Proceedings of the 
3rd Berkeley conference on corrosion-erosion-wear of mate- 
rials at elevated temperatures. Levy, A.V. Houston, TX; 
National Assoc. of Corrosion Engineers (1987). (CONF- 
860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

Structural Fe-Cr-Ni alloys may undergo rapid degradation at 
elevated temperatures unless protective surface oxide scales are 
formed and maintained. The ability of alloys to resist rapid degra- 
dation strongly depends on their Cr content and the chemistry of 
the exposure environment. Normally, 20% Cr is required for serv- 
ice at temperatures up to 1000°C, although the presence of sulfur 
inhibits formation of a protective surface oxide scale. The oxidation 
and sulfidation behavior of Fe-Cr-Ni alloys is examined with par- 
ticular emphasis on the effects of alloy Cr content (12 and 25% Cr) 
and the addition of a reactive oxide-forming element (1-6% Nb). 
Niobium is shown to promote protective oxidation behavior on the 
12% Cr alloy in oxidizing environments and to suppress sulfidation 
in mixed oxygen-sulfur-containing environments. The results for 
isothermal corrosion tests are presented and discussed with refer- 
ence to published information. 


17773 Elevated temperature erosion-corrosion of alloys in 
sulfidizing gas/solid streams: Mechanistic studies. Howes, 
M.A.H. (IIT Research Institute, 10 West 35 Street, Chica- 
go, IL (US));. pp 230-253 of Proceedings of the 3rd Berke- 
ley conference on corrosion-erosion-wear of materials at 
elevated temperatures. Levy, A.V. Houston, TX; National 
Assoc. of Corrosion Engineers (1987). (CONF-860104—). 
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From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

Work at IIT Research Institute has generated a broad and 
reliable data base under a range of variables such as alloy chemis- 
try, temperature, pressure, erodent, erodent velocity, impingement 
angle, loading, and environmental conditions. This work is de- 
scribed in a companion paper. The opportunity has been taken to 
examine a few of the many samples produced, mainly by use of the 
SEM, in order to identify surface scales and other debris and to 
speculate on the mechanism that caused their formation. Erosion- 
corrosion material loss was found to progress in three stages: initial- 
ly, a low erosion rate (steady state) when protective Cr-rich oxides 
are being eroded; then, a higher intermediated erosion rate when 
nonprotective corrosion products are formed and eroded; and final- 
ly, a much higher erosion rate when the matrix is severely Cr-de- 
pleted. 


17774 Erosion-corrosion of chromium steels. Levy, A.; 
Man, Y.F. (Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US));. pp 168-203 of Proceedings of the 3rd 
Berkeley conference on corrosion-erosion-wear of materials 
at elevated temperatures. Levy, A.V. Houston, TX; Nation- 
al Assoc. of Corrosion Engineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

The selection of chromium containing steels in the elevated 
temperature areas of energy producing systems such as fluidized 
bed combustors, advanced pulverized coal boilers and entrained 
coal gasifiers is based on their metal wastage rates in combined ero- 
sion-corrosion environments. An investigation has been carried out 
to determine the mechanisms of material loss of steels containing 
from 2 1/4 to 25 wt.% chromium in various erosion-corrosion test 
environments. The laboratory test results compared favorably with 
the behavior of the same alloys in an atmospheric fluidized bed 
combustor. It was determined that metal loss resulting from the 
impact of rounded Al/sub 2/O/sub 3/ erodent particles was a func- 
tion of the erosive behavior of the scales which formed on the 
alloys while metal loss from the impact of angular SiC particles 
was primary a metal erosion mechanism. The Al/sub 2/O/sub 3/ 
particles striking the growing scale changed their composition, 
morphology and the mechanisms by which they were removed. As 
the chromium content of the steels was increased, their metal loss 
rates decreased for both Al/sub 2/O/sub 3/ and SiC particle ero- 
sion-corrosion with the steels with >9 wt.% Cr having similar 
metal loss rates. 


17775 Laser measurements of solid particles rebound pa- 
rameters. Tabakoff, W. (Dept. of Aerospace Engineering 
and Engineering Mechanics, Univ. of Cincinnati, Cincinnati, 
OH (US));. pp 108-120 of Proceedings of the 3rd Berkeley 
conference on corrosion-erosion-wear of materials at elevat- 
ed temperatures. Levy, A.V. Houston, TX; National Assoc. 
of Corrosion Engineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

Analysis of the experimental data obtained by Laser Doppler 
Velociometer (LDV) system for the particles restitution ratios as 
functions of the incidence angles and velocities are presented. The 
alloys used in this investigation are 2024 Aluminum, 410 stainless 
steel, 6A1-4V titanium, INCO 718 and Rene 41. 


17776 Application of Kramers-Kronig transforms in the 
validation of electrochemical impedance spectroscopy. Mac- 
donald, D.D.; Urquidi-Macdonald, M.; Real, S. (SRI Inter- 
national, Menlo Park, CA (US));. pp 364-365 of Proceedings 
of the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Electrochemical Impedance Spectroscopy (EIS) is now 
being used extensively to study electrochemical and corrosion phe- 
nomena at metal/electrolyte interfaces. In principle, the method is 
very powerful because the transfer function, when measured over 
an infinite band width, contains all of the information that can be 
obtained using electrical means. Most frequently, we employ small 
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signal analysis in order to simplify the interpretation of the data. In 
this case, the transfer function is referred to as an impedance, and 
may be analyzed in terms of linear systems theory. Because electro- 
chemical systems are inherently non-linear and are frequently unsta- 
ble, it is often difficult to ensure that the measured transfer function 
is in fact an impedance and hence can be analysed in terms of linear 
systems theory. However, impedance data can be validated using 
the Kramers-Kronig transforms. 


17777 Corrosion resistance of electrodeposited amorphous 
Ni-Cr-P alloys. Guilinger, T.R. (Sandia National Labs., Al- 
buquerque, NM (US));. pp 307-308 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

There is an impetus to use thin coatings of chromium-con- 
taining alloys for protecting base materials from corrosive environ- 
ments. Researchers have demonstrated the outstanding corrosion 
resistance of amorphous nickel-chromium-phosphorus alloys con- 
taining greater than 10 at% Cr and 20 at% P produced by rapid 
quenching techniques. This process, however, produces only thin, 
narrow foils which are unsuitable as coatings. These alloys can also 
be produced by ion implantation, but this technique is not suitable 
for large scale coating practice. Electrodeposition is useful for in- 
dustrial scale preparation of thin coatings for improved appearance, 
corrosion resistance, or surface properties. With this in mind, the 
authors investigated the Ni-Cr-P alloy system to determine the elec- 
troplating conditions that resulted in the most corrosion resistant 
coating. 


17778 Laser Raman spectro-electrochemical studies of 
metal corrosion and passivation in high temperature sulfate 
solution. Melendres, C.A.; McMahon, J.J.; Ruther, W. (Ma- 
terials Science and Chemical Technology Divisions, Ar- 
gonne National Lab., Argonne, IL (US)). pp 437-438 of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Laser Raman Spectroscopy, used in conjunction with elec- 
trochemical techniques, provides valuable information relevant to 
our understanding of corrosion and passivation phenomena in 
metals exposed to ambient conditions in the environment. The ex- 
tension of the technique for measurements in high-temperature/ 
high-pressure aqueous solutions is of great interest in a number of 
practical applications, e.g., corrosion in geothermal systems, stress 
corrosion cracking of reactor coolant piping, etc. The authors have 
developed experimental facilities for such studies at elevated tem- 
peratures and present here some of their recent results on the be- 
havior of Ni and Pb in very dilute (7 x 10/sup -4/ M) Na/sub 2/ 
SO/sub 4/ solution from 25 to 280°C. 


17779 Corrosion characteristics of magnetron sputtered 
amorphous metallic coatings in acid media. Di Stefano, S. 
(Jet Propulsion Lab., California Propulsion Lab., 4800 Oak 
Grove Drive, Pasadena, CA (US)); Ramesham, R.; Fitzger- 
ald, D.; Cizmecioglu, M. pp v of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A new class of materials referred to as amorphous metallic 
alloys has been available since the mid 1970s. The liquid-quenched 
amorphous metals are generally not suitable for coating applications 
because they are produced in the form of thin ribbons or powders. 
However, there is a second method referred to as vapor quenching 
which utilizes magnetron sputtering technology. The magnetron 
deposition technique permits coatings to be deposited over large 
areas and complex shapes of industrial interest with high rates of 
deposition. Vapor quenching rate (10/sup 12/°C/sec) is also faster 
than liquid quenching (10/sup 6/°C/sec) which permits more flexi- 
bility in the alloy composition without the production of microcrys- 
talline phases. The magnetron deposition technique has been used in 
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the authors’ laboratory to deposit thin films of refractory alloys 
based on molybdenum e.g. MoRuR/sup 3/, MoCrB/sup 4/, MoTiB 
as well as transition metal based alloys e.g. FeCrPC/sup 5/, 
TiCRB, TiCRPC. The physical and chemical properties of thin 
films of these materials deposited on various substrates have been 
determined and are described in this paper. 


17780 Comparison of the initiation of localized corrosion 
characteristics of iron, aluminum and chromium containing 
alloys. Isaacs, H.S. (Brookhaven National Labs., Upton, NY 
(US));. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The initiation of localized corrosion can be subdivided into 
three distinct stages, initiation, propagation and repassivation which 
were observed to different degrees with all the metals studied. 
Scanning electrode techniques and potential monitoring was used in 
these studies. In the case of iron continued propagation always fol- 
lowed initiation in near neutral chloride or sulfate containing envi- 
ronments with passivation of the areas surrounding the pits. With 
stainless alloys, type 304 and alloy 600 (1) the repassivation of initi- 
ated pits dominated. Carefully prepared surfaces generally showed 
equal periods of propagation of sizes of ptis, and the probability of 
continued pitting was determined by the factors controlling propa- 
gation or anodic dissolution. The major effect was the protection 
afforded to the active pits by the passive oxide film undermined by 
the pitting, inclusions or the edge of coatings. The latter led to 
crevice corrosion under the coatings. With poorly prepared sur- 
faces the period of propagation or the size of the potential tran- 
sients varied markedly. A similar behavior was observed for the ini- 
tiation of stress corrosion cracking of sensitized type 304 in dilute 
thiosulfate solutions where the variability appeared to result from 
variations in the degree of chromium depletion at the grain bound- 
aries. Aluminum showed a behavior somewhat between that of iron 
and stainless alloys. Many initiation-repassivation events were ob- 
served. However, in contrast to stainless steels where localized cor- 
rosion was never observed to occur at repassivated sites, repeated 
events did take place at locations which had apparently repassivat- 
ed. 


17781 Oxidation behavior and microstructural studies of 
melt-spun glassy Fe-Al-Zr metal. Cheng, C.C. (Argonne Na- 
tional Labs., Argonne, IL (US)); King, W.E.; McNallan, 
M.J. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

High crystallization temperature and tendency to form of a 
protective oxide layer are the two essential attributes of a high tem- 
perature oxidation-resistant glassy metal. Fe-22.5Al-10Zr (atomic 
percent) glassy metal falls into this category because of its high 
crystallization temperature, 650°C, and the capability to form a 
protective Al/sub 2/O/sub 3/ layer. Previous weight-gain results 
have shown that this as-spun ribbon has about five times slower ox- 
idation rate compared to that of crystallized samples. 


17782 Sulfide growth mechanisms during the early stages 
of the sulfidation of Cr. Yurek, G.J.; Kim, Y.K. (H.H. Uhlig 
Corrosion Lab., Massachusetts Institute of Technology, 
Cambridge, MA (US)). pp 1273-1274 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Both oxides and sulfides nucleate on the surfaces of Cr and 
Cr-bearing alloys during the early stages of their oxidation in H/ 
sub 2/-H/sub 2/O-H/sub 2/S gas mixtures at elevated tempera- 
tures. The relative rates of growth of the oxide and sulfide nuclei 
during the early stages of reaction determine whether or not a pro- 
tective oxide, Cr/sub 2/O/sub 3/, will overgrow the sulfide nuclei, 
or nonprotective sulfide or oxide/sulfide scales will develop. To 
better understand the competitive growth of oxide and sulfide 
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nuclei during the early stages of oxidation in H/sub 2/-H/sub 2/0- 
H/sub 2/S gas mixtures, a knowledge of the mechanisms of the 
growth of Cr sulfides in H/sub 2/-H/sub 2/S gas mixtures during 
the early stages of sulfidation is required. Experiments were carried 
out in H/sub 2/-H/sub 2/S gas mixtures in the temperature range 
of 600 to 900°C. The concentration of H/sub 2/S was varied from 
0.16 to 1.59 vol%, and the flow rate of the gax mixtures was varied 
from 0.79 to 4.72 cm/s/. Very high purity Cr (99.999%Cr), which 
was polished through lum diamond paste, was employed, and sulfi- 
dation kinetics were measured using a thermogravimetric apparatus. 
In all cases, the sulfide scales were compact and adherent to the Cr. 
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REFER ALSO TO CITATION(S) 16938, 16938, 16938, 16938, 17550, 17550, 
17567, 17568, 17636, 17637, 17637, 17639, 17695, 17718, 17903, 18008, 18025, 
18576, 18926, 18950, 18971 


17783 (AD-A—200677/3/XAB) Near-surface atomic seg- 
regation in YBCO (Y,Ba.CusO;) thin films. Gavaler, J.R.; 
Braginski, A.I. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Research and Development Center). 1988. 3p. 
NTIS, PC A02/MF AO1. 

Pub. in Physica C, No. 153-155, 1435-1436(1988). 

It is widely known that the free surfaces of Y1BazCusO7 
(YBCO) speciments fabricated to date in bulk or thin-film form are 
not superconducting. This is the cause of high contact resistances 
and the lack of success in tunneling between thin fims. The forma- 
tion of a semiconducting or insulating surface layer has been gener- 
ally attributed to reactions with HzO and CO: in the ambient air. 
The purpose of this study was to determine the cause(s) of the free- 
surface degradation in thin films. In-situ film fabrication and surface 
analysis, by x-ray photoelectron spectroscopy (XPS), were used to 
eliminate effects of uncontrolled reactions with the ambient air. 


17784 (AD-A—200795/3/XAB) Bulk-wave characteriza- 
tion of high-Tc superconductors. Annual summary report, 1 
August-1 November 1988. Levy, M.; Sarma, B. (Wisconsin 
Univ., Milwaukee (USA). Dept. of Physics). 1 Nov 1988. 
lip. NTIS, PC A03/MF A011. 

The objective of this research is to characterize high-Tc su- 
perconductors with longitudinal and transverse ultrasonic waves. 
Both attenuation and velocity measurements were performed on 
sinter forged samples of YBazCus0;, which has two CuO planes 
perpendicular to the c-axis per unit cell. Three elastic constants, 
C11, C33 and C44, out of five , for this axially symmetric sample, 
with 80% of the c-axis of platelet-like crystallites aligned along the 
forging axis, have been determined. Three maxima in attenuation 
are observed at 70, 180, and 250 K when longitudinal waves are 
propagated perpendicular to the forging axis. Only the middle max- 
imum is observed when either longitudinal or transverse waves 
propagate parallel to the forging axis or perpendicular to CuO 
planes. Thus, the middle maximum may be due to an isotropic 
interaction while the other maxima may be produced by interac- 
tions associated with distortions of the CuO planes. Frequency-de- 
pendent measurements on sintered samples of YBazCusO; show that 
the low temperature maximum is produced by a relaxation mecha- 
nism. The activation energy of the relaxation time for this maxi- 
mum is about 400 k which is near the Debye temperature of this 
compound. Sound measurements in a sample of 
Ba0.625K0.375BiO3, which has a Tc=28 k and which is postulated 


to be a BCS superconductor, show a maximum in attenuation 
around 50 K. 


17785 (AD-A—200815/9/XAB) Electron paramagnetic 
resonance and optical study of radiation-induced defect cen- 
ters in doped silica glasses. Schwartz, R.N.; Tagonan, G.L.; 
Blair, G.R.; Chamulitrat, W.; Kevan, L. (Hughes Research 
Labs., Malibu, CA (USA)). 1986. 10p. NTIS, PC A02/MF 
A0l. 

Pub. in Proceedings of Materials Research Society Symposi- 
um Defects in Glasses, Vol. 61, 197-204(1986). 

Gamma- and uv-induced defect centers in germanium- and 
fluorine-doped silica have been studied by electron paramagnetic 
resonance (EPR) spectroscopy. The complex spectrum in irradiated 
germanium doped glass corresponds to a superposition of reson- 
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ances from several germanium E-centers. In uv-irradiated samples, 
however, the EPR spectrum is dominated by only one type of ger- 
manium E-center. Significant spectral simplification of irradiated 
germanium doped silica can be achieved by heating or broadband 
photo-irradiation. Similar results are observed in multimode germa- 
nium doped core optical fibers. Uv-induced optical loss spectra in 
the 0.5-1.5 micrometers wavelength range were also measured in 
these core fibers as well as the growth kinetics of the uv-induced 
absorption. Gamma irradiation of fluorine doped silica generated 
two different types of silicon E-centers, Eal and Ea2. At lower ra- 
diation dose one sees a mixture of Eal and Ea2, but higher radi- 
ation dose Ea2 dominates. A spectrum dominated by the Ea2 vari- 
ant is also observed in uv-irradiated samples and in photobleached 
low gamma dose samples. 


17786 (AD-A—200864/7/XAB) Optical scattering and 
EPR (electron paramagnetic resonance) study of ZBLAN 
glass: dependence on preparation and processing methods. 
Schwartz, R.N.; Robinson, M.; Tangonan, G.L. (Hughes 
Research Labs., Malibu, CA (USA)). 1987. 12p. NTIS, PC 
A03/MF AO1. 

Pub. in Materials Science Forum, Vol. 19-20, 275-286(1987). 

It is well known that the physical properties of fluorozircon- 
ate glass (FZG) are strongly dependent on raw material purity and 
glass processing techniques. For example, FZG simply prepared in 
a protective inert atmosphere like dry argon, nitrogen, or helium 
shows colored defects permeating the entire bulk of the sample. 
These defects are attributable to the reduction of Zr(4+) to 
Zr(3+) and Zr(2+). This paper describes results of He-Ne laser 
optical-scattering evaluation, and electron paramagnetic resonance 
(EPR) studies of gamma-irradiated bulk ZBLAN, in investigating 
various raw materials and glass preparatory techniques, as related 
to glass quality and physical properties. High-purity starting materi- 
als and a variety of reactive atmosphere processing (RAP) methods 
(including CCl, - Ar, CCl, - CFs, and CF,-O2) were used. EPR 
was used to detect radiation-induced species such as F2(-), Fi(0), 
FC\(-), and Zr(3+) and suspected oxygen-related centers. 


17787 (AD-A—201067/6/XAB) Partitioning reactions to 
control and develop unique microstructures. Annual report, 15 
June 1987-14 June 1988. Lange, F.F.; Ruehle, M. (Califor- 
nia Univ., Santa Barbara (USA). Dept. of Materials). 31 Jul 
1988. 88p. NTIS, PC AO5/MF AO1. 

Transmission electron microscopy (TEM) studies for differ- 
ent zirconium dioxide ceramics are reported. Observations are de- 
scribed to characterize the atomistic defects present in Mg-PSZ. 
TEM is applied to study phase stability and transformation in Y- 
TZP. The nucleation of stable m-ZrO, at stress singularities associ- 
ated with grain boundaries was studied in situ and related to strains 
and strain distributions determined by high-resolution electron mi- 
croscopy. The effect of grain growth on the morphological stability 
of polycrystalline fibers, constrained by a matrix, was determined. 
Analogous to thin films, grain growth was observed to cause the 
fiber to break-up into individual grains when the grain-size-to-fiber- 
diameter ratio exceeded a critical value. Calculations show that the 
free energy of the system continuously decreases as this break-up 
occurs. These results are important when polycrystalline fibers are 
intended to reinforce a matrix to produce a stronger composite ma- 
terial, viz., extensive grain growth must be avoided to maintain a 
fiber morphology within the composite. 


17788 (BNL—52172) Free energy of formation of U;O, 
in the temperature range 25 to 400{degree}C. Pescatore, C. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1988. 
Contract AC02-76CH00016. 10p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89007782/JAW. 

A temperature dependent expression for the free energy of 
formation of U3O; from its constitutive elements is obtained utiliz- 
ing basic thermodynamic data gathered from the literature. Similar 
expressions for the enthalpy and entropy of formation are also ob- 
tained. 11 refs., 6 tabs. 
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17789 (CEA-CONF—9418) Observation of the AC JO- 
SEPHSON effect inside copper oxide based superconductors. 
Devoret, M.H.; Esteve, D.; Martinis, J.; Urbina, C.; Collin, 
G.; Monod, P.; Ribault, M.; Revcolevschi, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). 
Service de Physique du Solide et de Resonance Magnetique; 
Paris - 11 Univ., 91 - Orsay (FR). Lab. de Physique des So- 
lides; Paris-11 Univ., 91 - Orsay (FR). Lab. de Chimie des 
Solides). (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Physique du Solide et 
de Resonance Magnetique). 1987. 6p. (CONF-8709102—). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88756855/JAW. 

From Symposium on high temperature superconducting ma- 
terials: synthesis, properties and processing; Chapel Hill, NC, USA 
(18 Sep 1987). 

The experimental demonstration of the Josephson effect is a 
direct manifestation of the quantum phase of the superconductive 
order parameter and of the coupling of this phase to the electro- 
magnetic field. The ac Josephson effect links the time evolution of 
the phase difference between two superconductors to the voltage 
between them. When this voltage is kept fixed externally, the phase 
difference increases linearly with time, giving rise to an oscillating 
supercurrent between the superconductors if they are coupled by a 
weak link such as a tunnel barrier. This effect depends only on the 
bose like character of the particles carrying the supercurrent. It 
was thus important to test if the Josephson effect could be observed 
with copper oxide based superconductors. This was achieved by 
our experiment performed at Saclay and by other experiments con- 
ducted independently. We will focus in this paper on our latest re- 
sults and their discussion. 


17790 (CEA-CONF—9625) /sup 161/Dy Mboessbauer 
Measurements in DyBa/sub 2/Cu/sub 3/O/sub 7-x/. 
Hodges, J.A.; Imbert, P.; Marimon Da Cunha, J.B.; San- 
chez, J.P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (FR). Service de Physique du Solide et de 
Resonance Magnetique; Strasbourg-1 Univ., 67 (FR). Centre 
de Recherches Nucleaires). (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique du Solide et de Resonance Magnetique). 1988. 
10p. (CONF-880845—). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE88756861/JAW. 

From Meeting on nuclear methods in magnetism; Munich, 
F.R. Germany (1 Aug 1988). 

Superconducting and non-superconducting samples of 
DyBa/sub 2/Cu/sub 3/0/sub 7-x/ have been examined by Moess- 
bauer spectroscopy down to 0.05K. The saturated Dy/sup 3+/ 
sublattice 4f shell magnetic moments and quadrupole interactions 
show fairly wide distributions in both samples. These are attributed 
to crystal field inhomogeneities. Neither the Dy/sup 3+/ paramag- 
netic relaxation rates nor the isomer shifts show any evidence of 
coupling between Dy/sup 3+/ and a possible conduction band. 


17791 (CEA-CONF—9671) Study of the electric field 
gradient in EuBa/sub 2/Cu/sub 3/0/sub 7-5/ (5 =0 and 6 
=1). Dalmas de Reotier, P.; Vulliet, P.; Yaouanc, A.; Chau- 
douet, P.; Garcon, S.; Senateur, J.P.; Weiss, F. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Dept. 
de Recherche Fondamentale; Ecole Nationale Superieure de 
Physique de Grenoble, 38 - Saint-Martin-d’'Heres (FR); Gre- 
noble-1 Univ., 38 (France)). (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Dept. de Recherche Fon- 
damentale). Jul 1988. 7p. (CONF-880705—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88756867/JAW. 

From International conference on magnetism (ICM '88); 
Paris, France (25 Jul 1988). 

We have measured the quadrupole interaction parameter and 
the asymmetry coefficient at the /sup 151/Eu Moessbauer nucleus 
for EuBa/sub 2/Cu/sub 3/0/sub 7-5/, 5 =O and 6 =1. The meas- 
urements have been extended up to 420 K and 600 K respectively. 
From the temperature dependence of the electric field gradient pa- 
rameter V/sup Eu/ /sub zz/ and the isomer shift we deduce that 
the contribution of the excited electronic state of Eu/sup 3+/ to 
the measured parameters is stronger in the superconducting than in 
the semiconducting oxide. 
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17792 (CEA-CONF—9686) UO/sub 2/ corrosion study 
in mineral water: a surface analysis approach. Franco, P.; 
Trocellier, P.; Menes, F. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI)). 
Oct 1988. 7p. (CONF-881066—). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88756870/JAW. 

From 12. international symposium on the scientific basis for 
nuclear waste management; Berlin, F.R. Germany (10 Oct 1988). 

Surface examination of sintered UO/sub 2/ pellets, leached 
in groundwater at 90/sup 0/C, have been conducted and the main 
results are described. They show the presence of an hydrated layer 
in which the uranium content decreases with leaching time. The 
oxidation degree of uranium seems to remain (IV). The major com- 
ponents of the layer are magnesium and silicon. The growth of the 
surface layer in mineral water involves a decrease of uranium re- 
lease in opposition to its continuing increase in deionized water. 
The interest of further experiments based on X-ray absorption 
spectrsocopy and elastic recoil spectrometry induced by low 
energy helium-4 ions is pointed out. The study of short corrosion 
tests (<7 days) will be considered in order to complete the results 
obtained. 


17793 (DOE/ER/45113—T1) Superconducting materials: 
Performance report, September 1, 1988--August 31, 1989. Ru- 
valds, J. (Virginia Univ., Charlottesville (USA). Dept. of 
Physics). 1989. Contract FG05-84ER45113. 23p. NTIS, PC 
A03/MF AOl - OSTI; GPO Dep. Order Number 
DE89007562/JAW. 

Research on superconductivity is described. Specific areas 
included: (1) studies on YBaCuO concerning oxygen content; (2) 
spin density waves and superconductivity induced by an applied 
magnetic field; (3) computer calculations on the electronic response 
of BizCaSreCu2Os; (4) Hall Effect of oxides; and (5) spin-flip scat- 
tering of electrons by rare earth atoms in heavy fermion alloys. 15 
refs., 6 figs., (CBS) 


17794 (DOE/ER/45115—5) Fundamental aspects of ero- 
sion and impact damage: Progress report for the period Janu- 
ary 31, 1988 to January 31, 1989. Scattergood, R.O. (North 
Carolina State Univ., Raleigh (USA). Dept. of Materials 
Science and Engineering). 1989. Contract FG05- 
84ER45115. 73p. NTIS, PC A04/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007560/JAW. 

The main emphasis of the research program is concerned 
with fracture-related damage in brittle solids, particularly as it re- 
lates to applications in solid-particle erosion and wear. One of the 
key tasks has been to identify basic mechanisms and material prop- 
erties that control localized impact damage in ceramic materials. It 
is this kind of damage that underlies most of the tribological behav- 
ior in ceramics, as well as many of the machining, grinding and 
precision finishing technologies. The mandate for the program is 
basic science and the approach has been to address fundamental 
issues related to these processes. With processes as complex as ero- 
sion, this is not always a simple matter and careful identification of 
research initiatives is needed if progress is to be made. Significant 
progress has been in the program, and the following is a brief over- 
view/executive summary of the achievements for the last program 
year. The remainder of the report provides more substantiative 
detail on the research work itself. The graduate research students 
with prime responsibility for the different research tasks are identi- 
fied within each subsection. 


17795 (DOE/ER/45309—T1) [Ceramic surfaces and sin- 
tering]: Progress report, 1 July 1987--30 June 1990. (North- 
western Univ., Evanston, IL (USA). Dept. of Materials Sci- 
ence and Engineering). [1989]. Contract FG02-87ER45309. 
4p. NTIS, PC A07/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007349/JAW. 

Production of aluminium oxide particles using a high tem- 
perature ultra-high vacuum furnace is briefly described. Radiation 
effects on aluminium oxide powders is also addressed. 1 fig. (CBS) 
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17796 (DOE/NASA/50111—2) Hot corrosion of ceramic 
engine materials. Fox, D.S.; Jacobson, N.S.; Smialek, J.L. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1988. Contract AI01- 
85CES0i11. 16p. (NASA-TM—101439; CONF-8810290—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007008/JAW. 

From 26. automotive technology development contractors’ 
coordination meeting; Dearborn, MI, USA (24 Oct 1988). 

A number of commercially available SiC and SisN, materials 
were exposed to 1000{degree}C in a high velocity, pressurized 
burner rig as a simulation of a turbine engine environment. Sodium 
impurities added to the burner flame resulted in molten NazSO, 
deposition, attack of the SiC and SisN,, and formation of substantial 
Na2O{center—dot}x(SiO2) corrosion product. Room temperature 
strength of the materials decreased. This was a result of the forma- 
tion of corrosion pits in SiC, and grain boundary dissolution and 
pitting in SisN4. Corrosion regimes for such Si-based ceramics have 
been predicted using thermodynamics and verified in rig tests of 
SiO. coupons. Protective mullite coatings are being investigated as 
a solution to the corrosion problem for SiC and SisN4. Limited cor- 
rosion occurred to cordierite (Mg2Al,SisOis), but some cracking of 
the substrate occurred. 17 refs., 9 figs., 3 tabs. 


17797 (EGG-M—36887) An analytical and experimental 
study of plasma spraying of alumina: Final program and ab- 
stracts. Varacalle, D.J. Jr. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1988. Contract AC0O7-761D01570. 9p. (CONF- 
8805260—1). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89005199/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (5 May 1988). 

As part of an investigation of the the dynamics that occur in 
the plume of a typical thermal spray torch, an analytical and exper- 
imentai siudy of the plasma spraying of alumina is being performed; 
preliminary results are reported here. Numerical models of the 
physical processes in the torch column and plume were used to de- 
termine the temperature and flow fields. Computer simulations of 
particle injection (15, 34, and 53 zm alumina particles) are also pre- 
sented. The alumina experiments were conducted at a 35 kW power 
level using a 100 scfh argon and 15 scfh hydrogen gas mixture for 
two alumina powders. The quality of the coatings is discussed with 
respect to porosity, sample metallography, and microhardness. 6 
refs., 5 figs., 1 tab. 


17798 (IC—88/310) Cohesive and anharmonic elastic 
properties of mixed fluorite crystals. Singh, R.K.; Rao, C.N. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Bhopal Univ., Bhopal (India). School of Physics). 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Sep 1988. 17p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705690/JAW. 

The cohesive and anharmonic elastic properties of four 
mixed fluorite crystals (Ca/sub x/Sr/sub 1-x/F/sub 2/, Sr/sub x/ 
Ba/sub 1-x/F/sub 2/, Ba/sub x/Ca/sub 1-x/F/sub 2/ and Cd/sub 
x/Pb/sub 1-x/F/sub 2/) have been investigated by means of a 
three-body potential (TBP) model which consists of the long-range 
Coulomb and three-body interactions and the short-range van der 
Waals attraction and overlap repulsion effective upto the second 
neighbour ions. Due to the lack of measured data on cohesive 
energy, third-order elastic constants and pressure derivatives of the 
second-order elastic constants of mixed fluorites, the accuracy of 
the present results has been tested by comparing them with the so- 
called experimental results generated by the application of Vegard’s 
law to their corresponding experimental values for the host fluor- 
ites. (author). 32 refs, 3 figs, 1 tab. 


17799 (INIS-mf—11355) Abstracts of the 7. workshop 
solid state chemistry and ceramics. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic Republic); Chemische Gesellschaft der DDR, Berlin 
(German Democratic Republic)). Nov 1988. 78p. (In 
German). (CONF-8811155—). 

From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 

79 contributions have been presented as titles with abstracts. 
They deal with preparation, investigation, and properties of ceram- 
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ic powders, sintered materials, metal oxides, oxide minerals, ni- 
trides, solid electrolytes, glass ceramics, composite materials, and 
ceramic superconductors of the type Y-Ba-Cu-O. Phase studies of 
mixed oxide systems and different chemical processes of the solid 
state are included. 11 of them are in INIS scope and are processed 
individually. 


17800 (INIS-mf—11355, pp G1) Formation of thin su- 
perconducting Y-Ba-Cu oxide films by ion beam mixing. 
Rauschenbach, B.; Hohmuth, K. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (German Democratic 
Republic)). Nov 1988. NTIS (US Sales Only), PC A05/MF 
- Order Number DE88705531/JAW. (CONF-8811155— 
From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


17801 (INIS-mf—11355, pp G2) Preparation and ther- 
mochemical characterization of coprecipitation-produced 
YBa/sub 2/Cu/sub 3/O/sub 7-x/. Schuster, G.; Braun, G.; 
Henkel, K.; Teske, K.; Matz, W.; Anwand, W. (Zentralinsti- 
tut fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)). Nov 1988. (In German). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE88705531/JAW. (CONF-8811155—). 


From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


17802 (INIS-mf—11355, pp G3) Preparation, oxygen ex- 
change, and physical properties of ceramic superconductors of 
the type Y-Ba-Cu-O. Teske, K.; Braun, G.; Schuster, G.; 
Ullmann, H.; Rudolph, K.; Matz, W.; Anwand, W. (Zentra- 
linstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic)). Nov 1988. (In German). 
NTIS (US Sales Only), PC AOS/MF AO1. Order Number 
DE88705531/JAW. (CONF-8811155—). 


From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


17803 (INIS-mf—11355, pp G5) Studies of phase dia- 
gram of the system Y-Ba-Cu-O. Reichelt, W.; Wilhelm, H.; 
Oppermann, H.; Foersterling, G. (Technische Univ., Dres- 
den (German Democratic Republic). Sektion Chemie; Tech- 
nische Univ., Dresden (German Democratic Republic). Sek- 
tion Physik). Nov 1988. (In German). NTIS (US Sales 
Only), PC AOS/MF A0Ol. Order Number DE88705531/ 
JAW. (CONF-8811155—). 


From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


17804 (INIS-mf—11355, pp G6) Phase studies and ho- 
mogeneity in the texture of Y-Ba-Cu-O superconductors. Rits- 
chel, M.; Ritschel, C.; Krabbes, G.; Fischer, W.; Finke, P. 
(Akademie der Wissenschaften der DDR, Dresden. Zentra- 
linstitut fuer Festkoerperphysik und Werkstofforschung). 
Nov 1988. (In German). NTIS (US Sales Only), PC A05/ 
MF AOl. Order Number DE88705531/JAW. (CONF- 
8811155—). 


From 7. workshop on solid state chemistry and ceramics; 
Holzhan/Erzgebirge, German D.R. (9 Nov 1988). 


17805 (INIS-mf—11355, pp G7) Physical and thermody- 
namic properties of YBa/sub 2/Cu/sub 3/O/sub 7-x/. 
Krabbes, G.; Wiesner, U.; Ritschel, M.; Fuchs, G.; Lippold, 
D. (Akademie der Wissenschaften der DDR, Dresden. Zen- 
tralinstitut fuer Festkoerperphysik und Werkstofforschung; 
3526570DD). Nov 1988. (In German). NTIS (US Sales 
Only), PC AO5/MF A0Ol. Order Number DE88705531/ 
JAW. (CONF-8811155—). 


From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 
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17806 (INIS-mf—11903) Manufacture and test of me- 
chanical connections for ceramic heat exchanger tubes/ceram- 
ic sleeve-screw connection. Final report. Wehowsky, P. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bergisch Gladbach (Germany, F.R.); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Oct 1988. 33p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88757133/JAW. 

Goal of the project was the qualification of a mechanical 
connection for ceramic heat-exchanger tubes made from SiSiC. The 
tube ends with external screw threads are turned into a ceramic 
sleeve with internal threads. A flat sealing provides sufficient tight- 
ness. Tube compounds of approx. 4.7 m length were manufactured 
for a solar receiver test panel. In fall/winter 1987/88 the panel was 
successfully tested under realistic environmental and operational 
conditions up to 1000/sup 0/C air outlet temperature at the Plata- 
forma Solar in Almeria/Spain, and the ceramic sleeve connection 
withstood all loads. The work was performed in completion of the 
German-Spanish Technology Program GAST (Gas-cooled Solar 
Tower Power Plant) in close cooperation with the companies 
MAN Technologie and Asinel. (orig.) With 8 refs., 1 tab., 14 figs. 


17807 (IS-T—1326) Pyrolysis of ammonolyzed or hydro- 
lyzed perchlorosilane films. Keisler, R.B. (Ames Lab., IA 
(USA)). Nov 1987. Contract W-7405-ENG-82. 87p. NTIS, 
PC A05/MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89007623/JAW. 

A method of producing silicon nitride and silicon dioxide ex- 
amined in this project uses the perchlorosilanes SiCl,, SieCle, and 
SisCls. These perchlorosilanes are liquid under ambient conditions 
which allows them to be easily spread out as thin films on sub- 
strates. The perchlorosilanes react with ammonia to produce silicon 
imides which, upon heating, produce silicon nitride. Similarly, the 
perchlorosilanes may be reacted with water to form silicic acids 
which, upon heating, produce silicon dioxide. The perchlorosilanes 
were first synthesized, then deposited as thin films on silicon. The 
reactions mentioned above were then carried out to test whether 
silicon nitride and silicon dioxide will form as thin films by this 
process, thus possibly providing a new route to the manufacture of 
these important materials. 82 refs., 20 figs., 6 tabs. 


17808 (IS-T—1330) Synthesis and characterization of re- 
duced ternary alkali metal molybdenum oxides. Aleandri, 
L.E. (Ames Lab., IA (USA)). Nov 1987. Contract W-7405- 
ENG-82. 151p. NTIS, PC A08/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007617/JAW. 

A series of novel layered reduced Na and Li Mo-oxides is 
reported. The two-dimensional framework is quite unique among 
the structure types previously observed for reduced molybdenum 
oxides. Synthetic exploration of oxides related to Nas2Mo3Qg led to 
the isolation of a series of monoclinic layered Na-Mo-oxides, Na/ 
sub 0.41/MoO2, Na/sub 0.51/MoO2, and Na/sub 0.66/MoO:2. The 
basic framework of these compounds consists of oxide layers alter- 
nating with sheets of Na and Mo atoms. Within the Mo layers, the 
metal atoms shift from ideal octahedral sites toward neighboring 
Mo atoms to form extended chains of fused rhomboidal clusters. 
The stacking of layers toward cubic close packing, ABCABC, was 
realized in the analogous Li-Mo-oxide system. A material with ccp 
oxygen layers, LiMoOz, was isolated as the product from the high 
temperature reaction between LigMoQ, and Mo metal. The results 
of the extended Hueckel calculations suggest that as the Mo bond- 
ing states are emptied, via oxidation by delithiation, the Mo sheet 
should rearrange to form Mo ribbons or some other type of cluster- 
ing favored by the lower electron to Mo ratio. Synthetic efforts in 
the heavier alkali metal ternary system, K-Mo-oxide, have led to a 
novel compound containing Mo octahedral clusters. 70 refs., 22 
figs., 37 tabs. 







17809 (IS-T—1377) Preparation and characterization of 
hydrogenated amorphous germanium and hydrogenated amor- 
phous germanium carbide thin films. Wu, Hai-Sheng. (Ames 
Lab., IA (USA)). Feb 1989. Contract W-7405-ENG-82. 
137p. NTIS, PC A07/MF AO1 - OSTI, 1; GPO Dep. Order 
Number DE89007615/JAW. 

Hydrogenated amorphous germanium (a-Ge:H) and germani- 
um carbide (a-Ge/sub 1-x/C/sub x/:H) films were prepared by rf 
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sputtering of a polycrystalline Ge target in a vacuum {approximate- 
ly} 4 {times} 10/sup {minus}7/ Torr at various rf power 50 = P 
= 600 W (0. 27-3.3 W/cm?), target-substrate distance 1 = d S 7”, 
varying partial pressures of Ar, Hz, and C3Hs, and flow rates f. The 
vibrational and opto-electronic properties such as infrared (IR) ab- 
sorption, optical gap, electron-spin-resonance (ESR) signals, and 
conductivities vary with deposition conditions. The photoconduc- 
tivity o/sub ph/, in particular, was carefully monitored as a func- 
tion of the deposition conditions to optimize it. 96 refs., 49 figs., 7 
tabs. 


17810 (IS-T—1378) Nuclear magnetic resonance study of 
the metal-nonmetal transition in lanthanum hydrides. Chang, 
Chii-Tzong. (Ames Lab., IA (USA)). Feb 1989. Contract 
W-7405-ENG-82. 172p. NTIS, PC A08/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89007571/JAW. 

Proton spin-lattice relaxation time (Ti) measurements have 
been used to investigate the metal-nonmetal (MNM) transition in 
the lanthanum hydride system, LaH/sub x/ (2 = x = 3), on sam- 
ples prepared from highest purity Ames Laboratory lanthanum and 
also from the same lanthanum doped with controlled low levels of 
gadolinium. The dependence of hydrogen diffusion parameters on 
hydrogen concentration x was also determined. 77 refs., 51 figs., 4 
tabs. 


17811 (JINR—18-88-193) Influence of Xenon ion irradia- 
tion on the mechanical strength of polycrystal and monocrys- 
tal aluminium oxide. Belyanina, R.G.; Ievleva, Zh.I.; Sara- 
tov, I.M.; Didyk, A.Yu.; Kuznetsov, V.I.; Kutner, V.B.; 
Skuratov, V.A.; Tret’yakov, Yu.P. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.; Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1988. 6p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl - OSTI; INIS. Order Number 
DE88705784/JAW. 

Submitted to the journal Poverkhn. Fiz., Khim., Mekh. . 

The effect of xenon ions with 124 MeV energy irradiation 
on the mechanical strength and on the change of surface properties 
of polycrystal and single crystal aluminium oxide is investigated. It 
is shown that the mechanical strength of single crystals decreases 
more than twice but it practically does not change for polycrystals. 
The structure of ion irradiated layer is investigated by the optical 
technique. 6 refs.; 4 figs.; 1 tab. 


17812 (KAERI/RR—636/87) Study on the development 
of silicon carbide materials for nuclear application. Won, 
Dong Yeon; Kim, Chan Jung; Lee, Jae Choon; Kim, Joon 
Hyung; Lim, Kyung Soo; Kim, Ki Baik. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Dec 1987. 82p. (In Koréan). NTIS (US Sales 
Only), PC A05/MF AOl - OSTI; INIS. Order Number 
DE88705890/JAW. 

Silicon carbide was synthesized by reaction sintering process 
from carbon and silicon powders as starting materials. The effects 
of two processing parameters, i.e., heat treatment time and tempera- 
ture, were examined (to characterize the reaction sintering process) 
in terms of the degree of reaction and phase developed during heat 
treatment. The final products after reaction of silicon and carbon 
powders were identified as B-SiC having ZnS crystal structure. Sin- 
tering of cordierite ceramics which was used as an high tempera- 
ture inorganic binder to fabricate ceramically bound silicon carbide, 
and phase identification of the sintered ceramics by X-ray powder 
diffraction techniques. 


17813 (LA-UR—89-105) The detection, removal and 
effect on damage thresholds of cerium impurities on fused 
silica. Estler, R.C.; Nogar, N.S.; Schmell, R.A. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 7p. (CONF-8810296—3). NTIS, PC A02/MF AO1 
- OSTI; 1; GPO Dep. Order Number DE89006522/JAW. 
From Boulder damage symposium; Boulder, CO, USA (26 
Oct 1988). 
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We describe the detection, by resonance ionization mass 
spectrometry (RIMS), of cerium impurities on fused silica optical 
substrates. The impurity is desorbed into the gas phase by an infra- 
red laser (1.06um), and detected, as both free cerium atoms and 
cerium oxide, by RIMS. In addition, we describe an acid wash pro- 
cedure that both improves the damage threshold, and reduces sig- 
nificantly the measured levels of near-surface cerium. 14 refs., 5 
figs. 


17814 (LA-UR—89-269) The response of multilayer di- 
electric coatings to low fluence uv light exposure. Early, J.; 
Sanders, V.; Leamon, W. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 14p. (CONF- 
8810296—2). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006518/JAW. 

From Boulder damage symposium; Boulder, CO, USA (26 
Oct 1988). 

An experiment was conducted to determine the damaging ef- 
fects of low fluence, ultraviolet light exposure to the performance 
of various 1-um multilayer dielectric high-reflector coatings. A 
multiline, cw, 1.15 4m He Ne laser was used to measure variations 
in coating reflectivity as damaging uv light was applied. The 
coated substrate under test formed one end of the He Ne laser reso- 
nator. Coating reflectivity loss was determined by relating changes 
in He Ne laser circulating power to changes produced by known 
insertion losses. Coating reflectivity degradation was measured as a 
function of uv exposure duration and uv fluence for uv wave- 
lengths of 248 and 351 nm. The reflectivity of all dielectric coatings 
measured was found to degrade in response to 65-min. exposures to 
248- or 351-nm light. Measured coating reflectivity loss varied from 
0.11% for ZrO2/SiO:2 to 1.05% for TiO2/SiO2/HfO2. Significant re- 
flectivity recovery after termination of 351-nm irradiation was ob- 
served, whereas reflectivity degradation induced by 248-nm irradia- 
tion was permanent. 6 refs., 9 figs., 2 tabs. 


17815 (LA-UR—89-293) Cavity ringdown measurements 
of high-reflection mirrors at 1.06um. Jolin, L.J.; Sanders, 
V.R.; Turner, T.P. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 10p. (CONF- 
8810296—1). NTIS, PC A02/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006512/JAW. 

From Boulder damage symposium; Boulder, CO, USA (26 
Oct 1988). 

A 1064-nm-cavity-ringdown reflectometer was used to study 
reflectances of a variety of high reflectance dielectric coatings and 
silver mirrors. Reflectances of the dielectric coatings were meas- 
ured at near-normal angle of incidence. The multilayer dielectric 
high reflectors included ZrO2, HfO2, SiNs, TiO2, and AleO3, which 
were used in combination with SiO. in conventional quarter-wave 
designs. Reflectors from more than a dozen vendors were surveyed 
in this effort. Metallic reflectors investigated were silver and silver 
protected with a thin (10 {angstrom}) alumina overcoat. These re- 
flectors were tested at both normal incidence and at high (grazing) 
angles. The results of these studies show that, although high reflec- 
tances (R > 0.9990) can be achieved for 1064-nm-multilayer dielec- 
trics, the majority are not of this caliber. Reflectances for dielectric 
designs ranged from 0.96 to >0.9990. The silver mirrors exhibited 
predictable behavior with reflectances of 0.992 at near-normal 
angle. 1 ref., 4 figs., 4 tabs. 


17816 (NP—9770251) Suitability and limits of the use of 
ceramic materials in constructional engineering. Pourshirazi, 
M. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Maschinenkonstruktion). 1987. 88p. (In German). NTIS (US 
Sales Only), PC AOS5/MF AOl. Order Number 
DE89770251/JAW. 

The volume on hand discusses possible uses and limits of 
technical ceramic material for components in mechanical engineer- 
ing from the viewpoint of construction technology. In this context 
the state of knowledge and experience is quite unsatisfactory so that 
statements on material properties and also the hints for the suitable 
design with ceramics can only be trends. Nevertheless, it is obvious 
that the use of technical ceramics will expand into fields which are 
today still reserved for conventional material. But the precondition 
is that the designer considers the typical material properties in his 
determinations and that he frees himself from methods which he 
was used to in working with metals. (orig./IHOE). 
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17817 (PB—89-135479/XAB) Positron annihilation in 
the superconducting cuprates. Gyorffy, B.L.; Szotek, Z.; 
Temmerman, W.M.; Stocks, G.M. (Daresbury Lab. (UK)). 
Oct 1988. 9p. (DL/SCI/P—612T). NTIS, PC E03/MF E03. 

The authors consider a number of pertinent issues concern- 
ing high-Tc superconductors that could usefully be addressed by 
positron-annihilation studies. Using a theory developed for binary 
random alloys, the authors explore a possibility of positron localiza- 
tion in the superconducting cuprates. 


17818 (SAND—88-3183C) Effect of surface stress on 
stress corrosion of silicate glass. Michalske, T.A.; Bunker, 
B.C. (Sandia National Labs., Albuquerque, NM (USA)). 
[1988]. Contract AC04-76DP00789. 13p. (CONF-890310— 
4). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89004584/JAW. 

From 7. international conference on fracture; Houston, TX, 
USA (20 Mar 1989). 

Slow crack growth data, solution analysis and surface stress 
measurements are used to develop a model to explain the low crack 
velocity behavior of multicomponent silicate glasses. We show that 
the low crack velocity plateau previously observed for binary alkali 
silicate glasses also occurs in sodium borosilicate glasses. Our model 
for this behavior involves the generation of surface stress on the 
crack walls behind the crack tip and the effect of the stress to in- 
crease the crack tip stress intensity. We find that glasses that show 
preferential removal of alkali from the surface layer during aqueous 
corrosion can develop surface tensile stress. Surface stresses on the 
order of 30 MPa were measured in acidic conditions. Using a 
simple fracture mechanics formulation, we were able to use our 
data for leached layer formation rate and development of surface 
tensile stress to quantitatively predict the onset of a low velocity 
plateau in sodium borosilicate glasses. 12 refs., 10 figs. 


17819 (SAND—88-3196C) Processing chemically pre- 
pared YBaoCu;QO; precursor powders. Voigt, J.A.; Bunker, 
B.C.; Lamppa, D.L.; Harrington, M.S. (Sandia National 
Labs., Albuquerque, NM (USA)). 1989. Contract AC04- 
76DP00789. 7p. (CONF-890251—1). NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. Order Number DE89005604/JAW. 

From Rare earth conference: extraction, preparation and ap- 
plications meeting; Las Vegas, NV, USA (27 Feb 1989). 

In an effort to determine the optimum conditions for prepar- 
ing high purity, fine particle size high temperature superconducting 
oxide powder, we have investigated how calcination conditions in- 
fluence the conversion of a chemically prepared hydroxycarbonate 
precursor powder to YBazCu3O;. We find that the precursor can be 
converted to phase pure YBazCusO; in either oxygen or synthetic 
air (20% Oz, 80% Ne) at 850{degree}C. This temperature is sub- 
stantially lower than the temperature (>900{degree}C) normally 
used for the calcination of mixed-oxide powders. The lower calci- 
nation temperature prevents particle sintering and maintains the de- 
sired fine particle size. Powder processed in synthetic air shows a 
low degree of crystallinity indicating it may be more sinterable than 
the highly crystalline powders produced when an oxygen atmos- 
phere is used. Intimate contact between powder particle surfaces 
and a flowing gas atmosphere promotes the reaction between the 
BaCO; component of the precursor powder and the Y and Cu con- 
stituents. 9 refs., 4 figs. 


17820 Grain boundaries in YBa/sub 2/Cu/sub 3/O/sub 
7-x/. Tietz, L.A.; Carter, C.B.; Lathrop, D.K.; Russek, S.E.; 
Buhrman, R.A. (Dept. of Materials Science and Engineer- 
ing, Bard Hall, School of Applied and Engineering Physics, 
Clark Hall, Cornell Univ., Ithaca, NY (US));. pp 715-718 of 
High-temperature superconductors. Brodsky, M.B.; Dynes, 
R.C.; Kitazawa, K.; Tuller, H.L. Pittsburgh, PA; Materials 
Research Society (1988). (CONF-8711114—). 

From Symposium on high temperature. superconductors; 
Boston, MA, USA (30 Nov 1987). 

Grain boundaries in YBa/sub 2/Cu/sub 3/O/sub 7-x/ thin 
films on yttria-stabilized cubic zirconia have been characterized 
using selected-area diffraction. In addition to twin boundaries, sev- 
eral types of low-angle and high-angle grain boundaries are fre- 
quently found in these films. The high-angle boundaries include 
23.59, 29°, and 45° rotations about [001] and 90° rotations about 
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[100] or [010]. These boundaries are compared to special high-angle 
grain boundaries in cubic materials. 


17821 Measurement of the magnetic form factor of Cu in 
antiferromagnetic La/sub 2/CuO/sub 4/. Mitsuda, S.; Frel- 
toft, T.; Shirane, G.; Remeika, J.P.; Cooper, A.S. (Brookha- 
ven Nat. Lab., Upton, NY (US));. pp 423-426 of High-tem- 
perature superconductors. Brodsky, M.B.; Dynes, R.C.; Ki- 
tazawa, K.; Tuller, H.L. Pittsburgh, PA; Materials Research 
Society (1988). (CONF-8711114—). 

From Symposium on high temperature superconductors; 
Boston, MA, USA (30 Nov 1987). 

The magnetic form factor for Cu in the antiferromagnetic 
state of a single crystal La/sub 2/CuO/sub 4/ has been measured 
using neutron diffraction. The authors result is consistent with 
Freeman and Watson's calculation for Cu/sup 2+/, at least up to Q 
= 4A/sup -1/, although a plateau between 1 and 3 A/sup -1/ sug- 
gests a small contribution of magnetic moment at the out-of-plane 
oxygen sites. For larger values of Q the form factor for La/sub 2/ 
CuO/sub 4/ seems to drop faster than for Cu/sup 2+/. The sample 
ordered antiferromagnetically at T/sub N/ = 185K with an average 
ordered moment p = 0.30u/sub B/ per Cu atom. 


17822 Bulk ceramic and screen printed EuBa/sub 2/Cu/ 
sub 3/O/sub 7-5/. Fu, W.S.; Ginley, D.S.; Mitchell, M.A.; 
Venturini, E.L.; Morosin, B.; Kwak, J.F.; Baughman, R.J. 
(Sandia National Labs., P.O. Box 5800, Albuquerque, NM 
(US));. pp 669-672 of High-temperature superconductors. 
Brodsky, M.B.; Dynes, R.C.; Kitazawa, K.; Tuller, H.L. 
Pittsburgh, PA; Materials Research Society (1988). (CONF- 
8711114—). 

From Symposium on high temperature superconductors; 
Boston, MA, USA (30 Nov 1987). 

The structural, magnetic and electrical properties of EuBa/ 
sub 2/Cu/sub 3/O/sub 7-5/ have been investigated both for bulk 
ceramics and screen printed thick films. The bulk ceramic reaches 
zero resistance at 92 K, and has large intrangranular critical current 
density inferred from magnetization loops; the directly measured 
critical current density is substantially lower because of the weak 
links (Josephson junctions) between grains. Screen printed thick 
films on strontium titanate have poor magnetic and resistive transi- 
tions with evidence for two phases. High temperature oxygen an- 
neals produce a bulk ceramic with significantly enhanced magnetic 
properties. 


17823 Film growth mechanisms of amorphous silicon in 
diode and triode glow discharge systems. Tsai, C.C.; Shaw, 
J.G.; Wacker, B.; Knights, J.C. (Xerox PARC, 3333 Coyote 
Hill Road, Palo Alto, CA (US));. pp 219-224 of Amorphous 
silicon semiconductors-pure and hydrogenated. Madan, A.; 
Thompson, M.; Adler, D.; Hamakawa, Y. Pittsburgh, PA; 
Materials Research Society (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

By simulating the growth morphology of plasma-deposited 
amorphous silicon films on patterned substrates using a Monte- 
Carlo technique, the authors find the effective sticking coefficient 
for the dominating mass transporting species to be quite different 
depending on film growth mechanism. The physical-vapor-deposi- 
tion-like growth regime producing defective materials is associated 
with species like SiH/sub 2/ and SiH which have a large effective 
sticking coefficient, while the chemical-vapor-deposition-like proc- 
ess producing "device quality” materials is linked to species liek 
SiH/sub 3/ which has a much smaller effective sticking coefficient. 
In a triode reactor the physical-vapor-deposition-like process is sup- 
pressed since species with small effective sticking coefficients are 
selected. However, the growth rate decreases rapidly as the sub- 
strates are moved away fro the plasma. There seems to be an in- 
compatibility between good material quality ad fast growth rate in 


the plasma deposition of amorphous silicon in either diode or triode 
reactors. 
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17824 NDE and fracture studies of hot-pressed Si/sub 3/ 
N/sub 4/. Roberts, R.A.; Singh, J.P.; Vaitekunas, J.J. (Ma- 
terials and Components Technology Div., Argonne Nation- 
al Lab., Argonne, IL (US));. pp 493-501 of Proceedings of 
the ACS 11th annual conference on composites and ad- 
vanced ceramic materials. Westerville, OK; American Ce- 
ramic Society Inc. (1987). (CONF-870172—}. 

From 11. annual conference on composites and advanced ce- 
ramic materials; Cocoa Beach, FL, USA (18 Jan 1987). 

The mechanical behavior of monolithic ceramics is con- 
trolled by the size, number, and distribution of extrinsic and intrin- 
sic flaws. The relative effectiveness of X-ray and ultrasonic NDE 
techniques in detecting the seeded inclusions is examined, and the 
results of efforts to predict the origins of failure in modulus-of-rup- 
ture (MOR) bars from NDE data are presented. The NDE predic- 
tions are correlated with fractography data. This paper presents 
correlations of nondestructive evaluation (NDE) and fractography 
results to establish the relative effectiveness of various NDE tech- 
niques in detecting and identifying failure-causing flaws in hot- 
pressed Si/sub 3/N/sub 4/. Ultrasonic and low-kV X-ray data are 
compared with fractography results. 


17825 Submerged arc flux welding with CaF/sub 2/- 
CaO-SiO/sub 2/ fluxes: Possible electrochemical effects on 
weld metal. Indacochea, J.E.; Shah, S.; Blander, M. (Ar- 
gonne National Lab., Argonne, IL (US));. pp v of Proceed- 
ings of the Electrochemical Society Fall meeting: Extended 
abstracts. Volume 87-2. Pennington, NJ; The Electrochemi- 
cal Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Understanding the mechanisms which alter the compositions 
of weld metal would be important for producing high quality 
welds. Prior work has focused primarily on kinetically limited ther- 
modynamically driven reaction mechanisms and has proven to be 
useful in analyzing some data on weld metal chemistry. In this 
paper, the authors consider the possible importance of electro- 
chemical effects on the chemistry of weld metal produced in sub- 


merged arc welding (SAW) with CaF/sub 2/-CaO-SiO/sub 2/ 
fluxes. 


17826 Hydrogen diffusion and thermal equilibrium of 
electronic states in a-Sl:H. Street, R.A. (Xerox Palo Alto 
Research Center, Palo Alto, CA (US));. pp 13-22 of Amor- 
phous silicon semiconductors-pure and hydrogenated. 
Madan, A.; Thompson, M.; Adler, D.; Hamakawa, Y. Pitts- 
burgh, PA; Materials Research Society (1987). (CONF- 
8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

This paper reviews the recent evidence for thermal equilibri- 
um effects in the electron behavior of hydrogenated amorphous sili- 
con, and relates the thermally induced changes to the motion of 
bonded hydrogen. The electronic properties are studied through 
measurements of d.c conductivity and sweep out, and the role of 
hydrogen is explored through its diffusion. The magnitude and 
doping dependence of the diffusion coefficient D/sub H/ matches 
the data on the equilibration of the electronic states. Furthermore 
both the diffusion and the relaxation can be described by the same 
dispersive time dependence. It is argued that the diffusion of hydro- 
gen is the rate limiting step in the equilibration mechanisms and de- 
termines the kinetics. 


17827 Time-of-flight measurements in a-Si:H between 
room temperature and 130°C. Shen, D.S.; Aljishi, S.; Smith, 
Z.E.; Conde, J.P.; Chu, V.; Wagner, S. (Princeton Univ., 
Dept. of Electrical Engineering, Princeton, NJ (US));. pp 
95-100 of Amorphous silicon semiconductors-pure and hy- 
drogenated. Madan, A.; Thompson, M.; Adler, D.; Ha- 
makawa, Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 


silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 
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The drift mobility /sub d/ and the mobility-lifetime prod- 
uct ptau in undoped a-Si:H have been studied up to 130°C. The 
electron p,/sub de/ is temperature-activated with E/sub ae/ = 0.13 
to 0.16 eV. The electron (jtau)/sub e/ increases with temperature 
T. For hole transport, the authors observe the transition from dis- 
persive to non-dispersive transport with increasing T. The hole 
ptau)/sub h/ is — 1/100 of w/sub de/, and is activated with E/sub 
ah/ = 0.34 to 0.48eV. The hole (ytau)/sub h/ does not change 
much with T. A computer simulation demonstrates the high sensi- 
tivity of u/sub d/ to the band tail width. 


17828 Effect of low level doping of boron and phosphorus 
on the properties of amorphous silicon films. Tran, N.T.; Ep- 
stein, K.A.; Grimmer, D.P.; Vernstrom, G.D. (Electronic 
and Information Sector Labs., 3M Co., St. Paul, MN (US));. 
pp 137-144 of Amorphous silicon semiconductors-pure and 
hydrogenated. Madan, A.; Thompson, M.; Adler, D.; Ha- 
makawa, Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Effect of the low level doping of boron and phosphorus on 
the properties of amorphous silicon films (a-Si:H) were studied. 
Doping level of both boron and phosphorus was in the range of 
10/sup 17/ atoms/cm/sup 3/. Apparent improvement in the stabili- 
ty of dark and photoconductivity of a-Si: films upon low level 
doping does not result from the elimination of light-induced defects. 
The stability of the dark and photoconductivity upon doping is an 
indication of pinning of the Fermi level. 


17829 Porous morphology and oxidation kinetics in a- 
Si:H RF sputtered by He/H/sub 2/. Shinar, J.; Shinar, R.; 
Mitra, S.; Albers, M.L.; Shanks, H.R.; Moustakas, T.D. 
(Ames Lab. and Physics Dept., Iowa State Univ., Ames, IA 
(US));. pp 183-190 of Amorphous silicon semiconductors- 
pure and hydrogenated. Madan, A.; Thompson, M.; Adler, 
D.; Hamakawa, Y. Pittsburgh, PA; Materials Research Soci- 
ety (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 S- 1987). 

a-Si:H films rf sputtered in 10 mT He and 0.5 mT H/sub 2/, 
in contrast to those prepared in Ar/H/sub 2/ or Xe/H/sub 2/, ex- 
hibit post depositional oxidation when sputtered at power levels of 
0.55 - 3.3 W/cm/sup 2/ (100-600W). SEM measurements show that 
the morphology of the films evolves from a cracked, microcrystal- 
line, glossy one at higher rf power levels to a porous one at lower 
power levels. This trend is also correlated with a sharply increasing 
density of Si-H/sub 2/ dihydride bonds at decreasing rf levels. 
Auger depth profiles of the oxygen concentration in the films agree 
with a diffusion controlled process of a source solute of O/sub 2/ 
molecules into a semi-infinite solid solvent. Yet IR absorption meas- 
urements indicate that the oxygen is confined to the internal sur- 
faces of the microvoids. The diffusion constant is a very sensitive 
function of the sputtering conditions. At low rf power levels, it is 
as low as 10/sup -16/ - 10/sup -15/ cm/sup 2//sec at room temper- 
ature, but increases to —10/sup -13/ at 250 - 350°C. These results 
are discussed in terms of a porous network of microvoids, through 
which the O/sub 2/ “squeezes” into the film. 


17830 Thermal equilibration and growth of doped amor- 
phous silicon. Kakalios, J.; Street, R.A.; Tsai, C.C.; Weis- 
field, R. (Xerox Palo Alto Research Center, Palo Alto, CA 
(US));. pp 243-248 of Amorphous silicon semiconductors- 
pure and hydrogenated. Madan, A.; Thompson, M.; Adler, 
D.; Hamakawa, Y. Pittsburgh, PA; Materials Research Soci- 
ety (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The relation between the thermal equilibration of the defect 
structure in n-type doped hydrogenated amorphous silicon (a-Si:H) 
and the deposition conditions has been investigated. When the dep- 
Osition rate is increased by raising the rf power the equilibration 
time constants become longer, though the thermal equilibrium proc- 
esses are qualitatively similar to those in samples grown under opti- 
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mal conditions. Models relating the slower equilibration rate to the 
deposition-induced microstructure are explored. 


17831 Estimation of defect state densities from bulk pho- 
toelectronic properties of a-Si, Ge:H alloys. Parsons, G.N.; 
Lucovsky, G. (Dept. of Physics, N.C. State Univ., Raleigh, 
NC (US));. pp 341-346 of Amorphous silicon semiconduc- 
tors-pure and hydrogenated. Madan, A.; Thompson, M.; 
Adler, D.; Hamakawa, Y. Pittsburgh, PA; Materials Re- 
search Society (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The authors studied the photoelectronic properties of a-Si(x), 
Ge(1-x):H alloy films and have concluded that there are depletion 
layers at the film surface and film/oxide interface that effect the de- 
termination of bulk quantum efficiency-mobility-lifetime (nuT) 
products. From changes in dark conductivity activation energy 
with film thickness and the nuT product with wavelength of inci- 
dent light they estimated defect state densities. The authors’ best 
x=0.5 film has an nuT value of 9 x 10/sup -8/ cm /sup 2/v/sup -1/ 
and a defect state density near the Fermi level of approximately 5 x 
10/sup 17/ cm /sup -3/ev/sup -1/. 


17832 Synthesis of the monoclinic yttria by thermal 
plasma processing. Vogt, G.J. (Materials Science and Tech- 
nology Div., Los Alamos National Lab., Los Alamos, NM 
(US));. pp 1363 of Proceedings of the Electrochemical Soci- 
ety Fall meeting: Extended abstracts. Volume 87-2. Pen- 
nington, NJ; The Electrochemical Society (1987). (CONF- 
871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The common crystal structure of yttria is cubic with the 
space group Ia3, a = 1.0604 nm. Like the rare earth sesquioxides, 
yttria can exhibit polymorphism, existing in a metastable monoclinic 
upon high pressure or rapid solidification processing. For the rare 
earth sesquioxides, lanthanum, cerium, and praseodymium exist as a 
hexagonal A form, whereas elements samarium to dysprosium ex- 
hibit the monoclinic B form ad the cubic C form at higher tempera- 
tures. The oxides of elements holmium to lutetium, plus yttrium, 
commonly exhibit only the cubic C form. Yttria is known to retain 
the C form for temperatures up to 2030 K, although it is suspected 
that yttria may transform to the B form at temperatures near the 
melting point (2680 K). Rapid quenching of molten materials can 
often yield retention of a high temperature crystal structure at 
lower temperatures by rapidly cooling micro-particles without a 
phase transformation occurring. This phenomenon is commonly ob- 
served in thermal, plasma processing or synthesis, where quenching 
rates of the process gas can range from 10/sup 3/ to 10/sup 8/ K/ 
s. In this work, plasma processing was used to prepare submicron 
Y/sub 2/O/sub 3/ particles of either the B or C structure. 


17833 Segregation of foreign ions to grain boundaries in 
Cr/sub 2/O/sub 3/ and Al/sub 2/O/sub 3/ scales. Yurek, 
G.J.; Przybylski, K.; Cotell, C.M.; Kim, Y.K. (H.H. Uhlig 
Corrosion Lab., Massachusetts Institute of Technology, 
Cambridge, MA (US));. pp 1318 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Segregation of foreign ions (e.g., S, Y, and Ti) to grain 
boundaries in Cr/sub 2/O/sub 3/ and Al/sub 2/O/sub 3/ scales 
formed on alloys at high temperatures has been measured using a 
VG Instruments HBS STEM, which was equipped with a high-per- 
formance, windowless, EDX detector Segregation of the foreign 
ions has been correlated with changes in the microstructures, ad- 
herence, and transport properties of the scales. These correlations 
exist because both Cr/sub 2/O/sub 3/ and Al/sub 2/O/sub 3/ 
scales grow by grain boundary diffusion mechanisms, and because 
the impurities at the grain boundaries affect the grain boundary 
transport processes. The object of this paper is to review some of 
the results obtained concerning grain boundary segregation in Cr/ 
sub 2/O/sub 3/ and Al/sub 2/O/sub 3/ scales, and to discuss some 
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of the possibilities for improvements in oxidation resistance that are 
suggested by these results. 


17834 DSA RuO/sub 2//TiO/sub 2/ electrode modeled 
by ion implantation: An in situ characterization by photoa- 
coustic and photocurrent spectroscopy. Vallet, C.E.; Borns, 
S.E.; Hendrickson, J.S.; White, C.W. (Chemistry Div.; Solid 
State Div., Oak Ridge National Lab., Oak Ridge, TN 
(US));. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Recently, ion implantation has been used to produce near- 
surface alloys of uniform and controllable surface composition. The 
mixed oxide layer is formed in solution by maintaining the elec- 
trode at an anodic potential just below the onset of chlorine evolu- 
tion. If there is no evidence of preferential dissolution of one of the 
alloy components, the time dependence of a property measured in 
situ may be correlated with the surface composition of the Ru/sub 
x/Ti/sub 1-x/O/sub 2/ mixed oxide without ambiguities arising, 
e.g., from air oxide layer formation, nonidentical preparation of his- 
tory of the specimen. In this paper, the authors present a first at- 
tempt of in situ characterization of very thin passive layers forming 
at implanted Ru/Ti alloys by photoacoustic and photocurrent spec- 
troscopies. The photoacoustic spectroscopy gives the optical ab- 
sorption of the layer. Changes in the spectra in the wavelength 
region including the absorption band edge of a semiconducting n- 
TiO/sub 2/ with the Ru concentration should provide a means for 
monitoring the transition from a semiconducting electrode (at low 
Ru concentration) to a metallic electrode as the Ru concentration 
within the oxide increases. The associated photocurrent results are 
a further test that the monitored optical transition corresponds to 
the excitation of electrons across the gap from valence to conduc- 
tion band. 


17835 Anodic behavior of Ni-P an Ni-Cr-P metallic 
glasses. Diegle, R.B.; Clayton, C.R.; Helfand, M.; Sorensen, 
N.R. (Sandia National Labs., Albuquerque, NM (US));. pp 
303 of Proceedings of the Electrochemical Society Fall 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

When phosphorus is used to stabilize the glassy, or amor- 
phous, structure in transition metal-base alloys, it exerts a strong in- 
fluence on their anodic behavior in aqueous electrolytes. Specifical- 
ly, P promotes the development of very protective passive films 
when a film forming element, such as Cr, is also present in the 
alloy. The results presented herein represent part of an ongoing 
study to understand how P influences the anodic behavior of a 
transition metal-base glass through its effects on passive film forma- 
tion. 


17836 Wear mechanisms of monolithic ceramics under 
diesel combustion chamber operating conditions. Glaeser, 
W.A.; Dufrane, K.F.; Rosenfield, A.R. (Battelle Columbus 
Labs., Columbus, OH (US));. pp 254-262 of Proceedings of 
the 3rd Berkeley conference on corrosion-erosion-wear of 
materials at elevated temperatures. Levy. A.V. Houston, 
TX; National Assoc. of Corrosion Engineers (1987). 
(CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 

The adiabatic or low-heat-loss diesel engine concept requires 
thermal insulating materials in the piston ring-cylinder liner compo- 
nents. In addition, these materials must resist wear and surface 
damage at elevated temperature. Some ceramic materials fulfill 
these requirements and therefore considerable interest exists in pre- 
dicting their performance under engine operating conditions. In 
particular, partially stabilized zirconia has a number of attractive 
properties including low thermal conductivity, high fracture tough- 
ness, thermal expansion coefficient close to cast iron, and good 
wear resistance. Very little is known about monolithic ceramics be- 
haviour under piston ring-cylinder liner sliding contact operating 
conditions. Research is being carried out at Battelle’s Columbus Di- 
vision to explore the wear mechanisms involved in selected ceram- 
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ics operating under diesel conditions. The object of the research is 
to develop models for wear of monolithic ceramics under projected 
adiabatic diesel operating conditions. This paper describes some of 
the results which have been obtained to date in the research. 


17837 Physics of high efficiency multijunction solar cells. 
Yang, J.; Ross, R.; Mohr, R.; Fournier, J.P. (Energy Con- 
version Devices, Inc., 1675 West Maple Road, Troy, MI 
(US));. pp 517-526 of Amorphous silicon semiconductors- 
pure and hydrogenated. Madan, A.; Thompson, M.; Adler, 
D.; Hamakawa, Y. Pittsburgh, PA; Materials Research Soci- 
ety (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The authors have shown that high efficiency solar cells can 
be obtained by incorporating materials of different band gaps in a 
multijunction configuration. This configuration gives rise to high 
efficiency due to spectrum splitting as well as superior stability due 
to thin top cells. The fabricated multijunction solar cells and 
achieved a 13% conversion efficiency using 1.7eV a-Si:F:H and 1.5 
eV a-Si:Ge:F:H materials in a three-cell triple configuration. This 
device was deposited onto a stainless steel substrate coated with a 
back reflector; it also incorporates a microcrystalline p/sup +/ 
layer. The physical properties of each of the solar cell layers and 
their role in the device physics of a high efficiency solar cell are 
described. 


17838 Effects of silicon:carbon P+ layer interfaces on 
solar cells. Jeffrey, F.R.; Vernstrom, G.D.; Weber, M.F.; 
Gilbert, J.R. (E and IT Sector Lab., 3M Co., St. Paul, MN 
(US));. pp 539-544 of Amorphous silicon semiconductors- 
pure and hydrogenated. Madan, A.; Thompson, M.; Adler, 
D.; Hamakawa, Y. Pittsburgh, PA; Materials Research Soci- 
ety (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Results are presented showing the effects on amorphous sili- 
con (a-Si) photovoltaic performance of the interfaces associated 
with a silicon carbide (a-Si:C) p+ layer. Carbon grading into the 
intrinsic layer from the p+ layer increases open circuit voltage 
(Voc) from 0.7V to 0.88V. This effect is very similar to the boron 
profile effect reported earlier and supports the contention that Voc 
is being limited by an electron current at the p-i interface. The 
interface between the p+ a-Si:C layer and the transparent conduc- 
tive oxide (TCO) is shown to be a potential source of high series 
resistance, with an abrupt interface showing the most serious prob- 
lem. The effect is explained by electron injection from the TCO 
into the p+ layer being inhibited as a result of band mismatch. 


17839 Effects of carbon grading at the p/i interface on 
the open circuit voltage of p-i-n and n-i-p amorphous silicon 
solar cells. Tran, N.T.; Jeffrey, F.R.; Olsen, D.J. (Electronic 
and Information Sector Labs., 3M Co., St. Paul, MN (US));. 
pp 545-550 of Amorphous silicon semiconductors-pure and 
hydrogenated. Madan, A.; Thompson, M.; Adler, D.; Ha- 
makawa, Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Carbon grading in the buffer layer at the p/i interface in- 
creases the open circuit voltage of both p-i-n and n-i-p amorphous 
silicon solar cells. The authors propose that carbon grading en- 
larges the electric field and reduces the electron tunneling at the p/ 
i interface. 


17840 Method for the reduction of photothermal deflec- 
tion spectroscopy data taken on amorphous silicon (a-Si:H). 
Wiedeman, S.; Bennett, M.S.; Newton, J.L. (Solarex Corp., 
826 Newtown-Yardley Road, Newtown, PA (US));. pp 145- 
152 of Amorphous silicon semiconductors-pure and hydro- 
genated. Madan, A.; Thompson, M.; Adler, D.; Hamakawa, 
Y. Pittsburgh, PA; Materials Research Society (1987). 
(CONF-8704265—). 
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From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Photothermal deflection spectroscopy (PDS) is a sensitive 
method used to measure weak optical absorption of sub-bandgap ra- 
diation. A method utilizing Fourier transformation is presented 
which allows removal of optical interference effects and noise 
which is typically present in PDS data taken on a Si:H, yet leaves 
the underlying PDS spectra undistorted. The method greatly facili- 
tates comparison of PDS spectra taken on different samples, and 
simplifies further analysis. Examples using a-Si samples produced 
under different deposition conditions are presented to demonstrate 
the utility of the method. 


17841 Photoluminescence in hydrogenated silicon-germa- 
nium alloys. Ranganathan, R.; Gal, M.; Viner, J.M.; Taylor, 
P.C. (Dept. of Physics, Univ. of Utah, Salt Lake City, UT 
(US));. pp 293-298 of Amorphous silicon semiconductors- 
pure and hydrogenated. Madan, A.; Thompson, M.; Adler, 
D.; Hamakawa, Y. Pittsburgh, PA; Materials Research Soci- 
ety (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Results of a detailed study of photoluminescence (PL) in the 
a-Si/sub 1-x/Ge/sub x/:H system are presented. Many samples ex- 
hibit a low energy “tail” to the PL efficiency which is of constant 
magnitude independent of x. There is a departure from this behav- 
ior when a low energy PL peak near 0.8-0.9 eV is present. The po- 
sition of the low energy PL peak is independent of Ge concentra- 
tion. It has been suggested that this PL transition is from an elec- 
tron in the conduction band tail into a silicon dangling bond state. 
As Ge is added to a Si:H it is the edge of the conduction band 
which decreases in energy while the valence band remains relative- 
ly constant in energy. It is therefore unlikely that the low energy 
PL is due to a transition from the conduction band into a silicon 
dangling bond state because the energy of the silicon dangling bond 
with respect to the valence band is probably essentially independent 
of Ge content. If the PL which peaks near 0.8 ev results from a 
transition which involves a silicon dangling bond, then the transi- 
tion may be from the dangling bond to the valence band. 


17842 Why the photoconductivity decreases in a-SiC:H 
and a-SiGe:H when the amount of alloying increases. Mahan, 
A.H.; Raboisson, P.; Menna, P.; Tsu, R. (Solar Energy Re- 
search Institute, Golden, CO (US));. pp 361-368 of Amor- 
phous silicon semiconductors-pure and hydrogenated. 
Madan, A.; Thompson, M.; Adler, D.; Hamakawa, Y. Pitts- 
burgh, PA; Materials Research Society (1987). (CONF- 
8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Infrared, photoconductivity, and photothermal deflection 
spectroscopy measurements have been used to probe the relation- 
ship between material quality and the amount of microstructure in 
glow discharge deposited a-SiC:H and a -SiGe:H films. The authors 
find that the microstructure is directly responsible for the decrease 
in photoconductivity observed in both alloys as a function of in- 
creased alloy content. The microstructure does this by causing a 
decrease in steepness of the Urbach tail, thus allowing for an in- 
crease in both carrier trapping at the wider band edges and carrier 
recombination at or near the band tails. 


17843 Recombination and electronic transport in low-gap 
a-Si,Ge:H,F alloys. Aljishi, S.; Shen, D.S.; Chu, V.; Smith, 
Z.E.; Conde, J.P.; Kolodzey, J.; Slobodin, D.; Wagner, S. 
(Dept. of Electrical Engineering, Princeton Univ., Prince- 
ton, NJ (US));. pp 323-328 of Amorphous silicon semicon- 
ductors-pure and hydrogenated. Madan, A.; Thompson, M.; 
Adler, D.; Hamakawa, Y. Pittsburgh, PA; Materials Re- 
search Society (1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The authors studied by temperature and intensity depend- 
ence (130K to 300K) of photo- and dark conductivity in a series of 
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low-gap a-Si, Ge:H,F alloys (E/sub opt/ = 1.25 to 1.33 eV) pre- 
pared under different deposition conditions. Electron time of flight 
experiments were conducted between 300K and 400K. Results 
reveal an increase in the slope of the exponential conduction band 
tail to — 50 meV and a peak in electron trapping states at 0.3 to 0.4 
eV below the conduction band edge, leading to a transition from 
extended to hopping conduction by electrons at slightly below 
room temperature. The alloys have midgap defect densities in the 
low 10/sup 17/cm/sup -3/V/sup -1/ range. 


17844 Electronic transport properties of a-Si:H,F/a- 
Si,Ge:H,F superlattices. Conde, J.P.; Aljishi, S.; Shen, D.S.; 
Chu, V.; Smith, Z.E.; Wagner, S. (Dept. of Electrical Engi- 
neering, Princeton Univ., Princeton, NJ (US));. pp 369-374 
of Amorphous silicon semiconductors-pure and hydrogenat- 
ed. Madan, A.; Thompson, M.; Adler, D.; Hamakawa, Y. 
Pittsburgh, PA; Materials Research Society (1987). (CONF- 
8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The authors study the dark conductivity od, dark conduc- 
tivity activation energy E/sub a/ and photoconductivity o/sub ph/ 
of a-Si:H,F/a-Si,Ge:H,F superlattices both perpendicular and paral- 
lel to the plane of the layers. In parallel transport, both the o/sub 
ph/ and o/sub d/ are dominated by the alloy layer characteristics 
with the superposition of carrier confinement quantum effects. In 
perpendicular transport, the o/sub d/ shows an interplay of quan- 
tum mechanical tunneling through the barriers and of classical ther- 
mal emission over the barrier layer and the o/sub ph/ is controlled 
by the decreasing absorption by the silicon barrier layer as the opti- 
cal gap E/sub opt/ of the structure decreases. The authors also 
found that the multilayer structure allows to grow lower gap a- 
Si,Ge:H,F alloys than achievable under the same deposition condi- 
tions for bulk materials. This stabilizing effect allowed us to study 
low-gap superlattice structures and extract information about those 
very low gap (<1.2 eV) a-Si,Ge:H,F alloys. 


17845 Optimization of inert anode bath chemistry. 
Wrona, B.J.; Humason, J.E.; Davis, N.C.; Smith, D.E. (Pa- 
cific Northwest Lab., P.O. Box 999, Richland, WA (US));. 
pp 1358 of Proceedings of the Electrochemical Society Fall 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Objectives of this Department of Energy-sponsored study 
are as follows: a) support the development of inert adnodes for use 
by the aluminum industry; and b) optimize call operating param- 
eters such as bath temperature, alumina content, bath composition, 
and bath ratio for operation of cells with inert anode. Screening 
tests were performed in laboratory-scale Hall cells to study the re- 
sponse of cermet anodes to a broad range of cell operating param- 
eters. Typical anode diameters were 3.2 cm, and electrical currents 
during most of the tests were generally about 21 Amperes (1 A/ 
cm/sup 2/ current density). 


17846 High temperature  vaporization/decomposition 
studies of lanthanide and actinide fluorides. Gibson, J.K.; 
Haire, R.G. (Chemistry Div., Oak Ridge National Lab., 
Oak Ridge, TN (US));. pp 1335 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (i8 Oct 1987). 

Binary fluorides of the lanthanide and actinide elements 
comprise a fundamental class of compounds. The authors’ investiga- 
tions of their basic high temperature vaporization and/or decompo- 
sition behavior are aimed at elucidating more fully the thermal 
properties of selected tri- and tetrafluorides and extending such in- 
vestigations to fluorides which have not been studied previously. 
Depending on the particular system and the specific experimental 
conditions, the authors’ measurements can provide such information 
as the enthalpy associated with a congruent vaporization process 
and/or the relative stabilities of fluorides containing a lanthanide/ 
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actinide element in different oxidation states. The authors are also 
studying the congruent vaporization of selected lanthanide trifluor- 
ides with particular emphasis on two areas. The first concerns the 
variation in the enthalpies of sublimation of the trifluorides across 
the lanthanide series. Although this variation is rather small (55 
kcal where AH/sub subl/ is approximately 100 kcal), it is larger 
than observed for other lanthanide trihalides and is unusually irreg- 
ular. To examine this reported variation more closely, they are at- 
tempting to measure relative vapor pressures/enthalpies of vapori- 
zation by studying mixtures of two or more lanthanide trifluorides 
by the technique discussed above. 


17847 Thermodynamic prediction of sulfide capacities in 
Na/sub 2/O0-SiO/sub 2/ melts. Reddy, R.G.; Blander, M.; 
Chen, B. (Argonne National Lab., Chemical Technology 
Div., Materials Science and Technology Program, Argonne, 
IL (US));. pp 2119 of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Recently, in industrial steelmaking, there has been increasing 
interest in treating hot metal with soda ash because it provides the 
possibility of removing sulfur and phosphorus from hot metal si- 
multaneously. Sulfide capacities (which are a measure of the ability 
of a slag to remove sulfur from metal) of Na/sub 2/0-SiO/sub 2/ 
melts were experimentally determined by several investigators. A 
number of empirical correlations have been proposed between sul- 
fide capacity and the basicity of slags. Very recently, the authors 
showed that sulfide capacities can be calculated a priori, based on a 
simple solution model and on a knowledge of the chemical and so- 
lution properties of sulfides and oxides. Predictions of sulfide capac- 
ities, based on empirical correlations with basicity or optical basici- 
ty are far less accurate than those deduced from our method. In 
this paper, we discuss calculations of sulfide capacities of Na/sub 
2/O-SiO/sub 2/ melts at the temperatures 1473 and 1623 K. 


17848 Grain boundary effects in processing high T/sub 
c/ superconductors. Ginley, D.S. (Sandia National Labs., 
P.O. Box 5800, Albuquerque, NM (US)); Venturini, E.L.; 
Kwak, J.F.; Baughman, R.J.; Morosin, B. pp v of Proceed- 
ings of the Electrochemical Society Fall meeting: Extended 
abstracts. Volume 87-2. Pennington, NJ; The Electrochemi- 
cal Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The recent observation of superconductivity with onset tem- 
peratures as high as 97K for compounds of yttrium barium copper 
oxide has led to questions as to the precise composition, structure, 
and density of oxygen vacancies in the high T/sub c/ phase. The 
authors will show that in single phase YBa/sub 2/Cu/sub 3/O/sub 
7/ (123 material) the superconducting currents are carried in thin 
shells surrounding metallic grains. While the precise nature of the 
subtle sub-phase in the shells has not been determined the formation 
of the shells requires intimate grain-to-grain contacts and a partially 
reducing environment to form. The nature of the reaction at the 
grain boundaries is not known, but appears to be different than that 
in most conventional ceramic processing. Samples were synthesized 
by three primary routes. Pellets were pressed at 5.6 kbar from mix- 
tures of CuO, BaO and Y/sub 2/O/sub 3/ or of CuO, Y/sub 2/0/ 
sub 3/ and BaCO/sub 3/ X-ray powder patterns were taken of all 
samples. The YBa/sub 2/Cu/sub 3/O/sub 7/ material, independent 
of synthesis route, was single phase with all of the observed 
powder diffraction lines accounted for by an orthorhombic unit cell 
of a/sub 0/ = 3.825, b = 3.883, and c = 11.680 A. 


17849 Erosion of ceramics. Conrad, H. (Materials Engi- 
neering Dept., North Carolina State Univ., Raleigh, NC 
(US));. pp 77-94 of Proceedings of the 3rd Berkeley confer- 
ence On corrosion-erosion-wear of materials at elevated tem- 
peratures. Levy, A.V. Houston, TX; National Assoc. of 
Corrosion Engineers (1987). (CONF-860104—). 

From 3. Berkeley conference on elevated temperature corro- 


sion-erosion-wear of materials; Berkeley, CA, USA (27 Jan 1986). 
Data available in the literature and recent work by the 
author and his coworkers on the erosion of ceramics by solid parti- 
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cle impacts are reviewed, giving special attention to the mecha- 
nisms by which material is removed and the effects of microstruc- 
ture. The erosion of ceramics by solid particles has been observed 
to occur by two general mechanisms depending on the radius R/ 
sub p/ of the particle at the point of contact. For R/sub p/ > — 
200 ym, material removal occurs by elastic fracture, the intersec- 
tion of Hertzian cone cracks being an important mechanism. For 
R/sub p/ < — 200 pm, material removal occurs by elastic-plastic 
fracture, lateral cracking being a principal mechanism. Qualitative 
agreement exists for both particle size regimes between erosion 
measurements and the predictions of current theoretical models. 
Some theoretical and experimental factors which need additional 
consideration are reviewed. 


17850 An investigation of photo-induced degradation by 
means of photothermal deflection spectroscopy. Bennett, 
M.S.; Wiedeman, S.; Newton, J.L.; Rajan, K. (Solarex 
Corp., 826 Newtown-Yardley Road, Newtown, PA (US));. 
pp 577-582 of Amorphous silicon semiconductors-pure and 
hydrogenated. Madan, A.; Thompson, M.; Adler, D.; Ha- 
makawa, Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

Absorption measurements of as deposited and photodegrad- 
ed intrinsic amorphous hydrogenated silicon films were made using 
photothermal deflection spectroscopy (PDS). The films were light- 
soaked in situ using the HeNe laser light to simulate AM1 illumina- 
tion. An increase in subbandgap absorption occurred predominately 
near energies of 1.2eV. A simple model was developed in which a 
density of states function is hypothesized and the resulting optical 
absorption at subgap energies is calculated. The measured absorp- 
tion could be well matched in all cases by assuming a single peak of 
defect states at or slightly below the Fermi level. Further, the ob- 
served changes in optical absorption due to degradation could be 
modeled by increasing the density of the single peak of defect states 
and moving the Fermi level towards the valence band. 


17851 Light-induced degradation and annealing behaviour 
of amorphous silicon: A comparison of films and devices. Ben- 
nett, M.S.; Wiedeman, S.; Rajan, K.; Smoot, M. (Solarex 
Corp., 826 Newtown-Yardley Road, Newtown, PA (US));. 
pp 601-608 of Amorphous silicon semiconductors-pure and 
hydrogenated. Madan, A.; Thompson, M.; Adler, D.; Ha- 
makawa, Y. Pittsburgh, PA; Materials Research Society 
(1987). (CONF-8704265—). 

From Materials Research Society symposium on amorphous 
silicon semiconductors, pure and hydrogenated; Anaheim, CA, 
USA (21 Apr 1987). 

The kinetics of the Staebler-Wronski effect in a-Si:H p-i-n 
solar cells are well known. The authors report measurements of the 
kinetics of light-induced degradation and annealing of a-Si films in 
which they have monitored the changes in subgap absorption by 
means of photothermal deflection spectroscopy (PDS). The kinetics 
of films and cells are found to be very similar, suggesting that cell 
degradation is largely a material, as opposed to a device effect. 
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REFER ALSO TO CITATION(S) 16964, 16964, 17168, 17181, 17196, 17225, 
17226, 17226, 17638, 17708, 17716, 17738, 17787, 17794, 17832, 17835, 17903, 
17936, 17988, 18003, 18005, 18019, 18034, 18140, 18959, 18963, 19020, 19115, 
19116 


17852 (BNL—41960) Repair and rehabilitation with poly- 
mer concrete. Kukacka, L.E. (Brookhaven National Lab., 
Upton, NY (USA)). Sep 1988. Contract AC02-76CH00016. 
6p. (CONF-8811153—1). NTIS, PC A02/MF AO1 - OSTI,; 
1; GPO Dep. Order Number DE89006169/JAW. 

From Rand Afrikaans University symposium on polymer 
concrete; Johannesburg, South Africa (13 Nov 1988). 

As a result of their fast setting characteristics and excellent 
mechanical and physical properties, polymer concretes (PC) are 
finding ever increasing useage for the repair of deteriorated port- 
land cement concrete structures. Applications include the repair of 
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highway pavements and bridge decks, airport runways, hydrotech- 
nical structures, tunnels, and industrial flooring. The most common- 
ly used resins and monomer systems for these applications are epox- 
ies, polyesters and methylmethacrylate. Furfuryl alcohol has been 
used experimentally, and shows promise for use in making emer- 
gency repairs under adverse moisture or extreme temperature con- 
ditions. In the paper, repair procedures will be discussed and sever- 
al case histories given. 6 refs. 


17853 (BNL—41966) Resin systems for producing poly- 
mer concrete. Kukacka, L.E. (Brookhaven National Lab., 
Upton, NY (USA)). Sep 1988. Contract AC02-76CH00016. 
6p. (CONF-8811153—2). NTIS, PC A02/MF A0Ol1 - OSTI; 
1; GPO Dep. Order Number DE89007039/JAW. 

From Rand Afrikaans University symposium on polymer 
concrete; Johannesburg, South Africa (13 Nov 1988). 

When plastics are combined with mixtures of inorganic ma- 
terials, high-strength, durable, fast-setting composites are produced. 
These materials are used in structural engineering and other appli- 
cations, and as a result of the many commercial successes that have 
been achieved, considerable research and development work is in 
progress throughout the world. One family of polymer-based com- 
posites receiving considerable attention is called polymer concrete. 
Work in this area is directed toward developing new high-strength 
durable materials by combining cement and concrete technology 
with that of polymer chemistry. The purpose of this paper is to dis- 
cuss the types of resins that can be used to form polymer concretes. 
Resin selection is normally based upon the desired properties for 
the composite and cost. However, the physical and chemical prop- 
erties of the resins before and during curing are also important, par- 
ticularly for field-applied materials. Currently, for normal tempera- 
ture (O{degree} to 30{degree}C) applications, epoxy resins, vinyl 
monomers such as polyester-styrene, methylmethacrylate, furfuryl 
alcohol, furan derivatives, urethane, and styrene, are being used. 
Styrene-trimethylolpropane trimethacrylate (TMPTMA) mixtures 
and styrene-acrylamide-TMPTMA mixtures yield composites with 
excellent hydrothermal stability at temperatures up to 150{degree} 
and 250{degree}C, respectively, and organosiloxane resins have 
been successfully tested at 300{degree}C. Of equal importance is 
the selection of the composition of the inorganic phase of the com- 
posite, since chemical interactions between the two phases can sig- 
nificantly enhance the final properties. Further work to elucidate 
the mechanisms of these interactions is needed. 6 refs. 


17854 (CESI—87-20) Tests on composite materials and 
aircraft components to assess lightning performance. Bertazzi, 
A.; Pigini, A.; Andone, B. (Centro Elecctrotecnico Speri- 
mentale Italiano, Milan). Aug 1987. 4p. (CONF-870826—3). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88756740/JAW. 

From 5. international symposium on high voltage engineer- 
ing; Braunschweig, F.R. Germany (24 Aug 1987). 

Lightining protection design and certification require par- 
ticular attention, especially in the case of aircraft which make wide 
use of composite materials. Testing techniques to prove the adequa- 
cy of the components and protection systems are presented in this 
paper, with reference made to some examples of tests recently car- 
ried out on behalf of Aeritalia. The significance of the various tests 
are also discussed. 


17855 (CESI—87-38) EH101 helicopter: lightning protec- 
tion of composite materials. Results of preliminary tests on 
CFC panels. Luini, L.; Meschi, G.; Bertazzi, A. (Centro 
Elecctrotecnico Sperimentale Italiano, Milan). Sep 1987. 
23p. (CONF-8709403—1). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88756739/JAW. 

From 13. European rotorcraft forum; Arles, France (8 Sep 
1987). 

In the development of the EH101 helicopter, a complete 
lightning protection system was planned. As far as the direct effects 
of lightning are concerned, a set of tests on carbon fiber composite 
panels with various kinds of protection systems were performed at 
CESI (Italy) on behalf of Agusta. The aim of these tests was to 
compare the performances of the various kinds of protective layers 
when applied either to solid CFC panels or to honeycomb panels. 
Due to the preliminary nature of the tests, only the current compo- 
nent was applied. Furthermore, tests were performed on various 
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kinds of joints to verify the behaviour of the jointing system. After 
a general survey on lightning effects, the results of some of the 
above mentioned tests are presented. 


17856 (CONF-880726—9) Intermediate-range order in 
binary chalcogenide glasses: The first sharp diffraction peak. 
Susman, S.; Price, D.L.; Volin, K.J.; Dejus, R.J.; Montague, 
D.G. (Argonne National Lab., IL (USA)). Jul 1988. Con- 
tract W-31109-ENG-38. 5p. NTIS, PC A02/MF AOI - 
OSTI,; 1; GPO Dep. Order Number DE89005871/JAW. 

From 4. international conference on structure of non-crystal- 
line materials; Oxnard, CA, USA (18 Jul 1988). 

The structure factor of SiS2, SiSez, GeS2, and GeSe2 glasses, 
and of GeSez liquid, have been measured using time-of-flight, 
pulsed-neutron diffraction. An ubiquitous first sharp diffraction 
peak (FSDP) appears at {approximately}1 {angstrom}/sup 
{minus}1/ and is a signature of intermediate-range order. In GeSeo, 
the FSDP of the liquid at 1084 K and of the glass at 10 K have the 
same halfwidth and position in reciprocal space. The origin of the 
FSDP in these systems is discussed in terms of correlations arising 
in large ring structures. It is shown that the intensities of the 
FSDP’s scale with coherent scattering from A-A and A-X correla- 
tions in the rings (A = Si or Ge; X = S or Se). Departures from 
simple scaling indicate a change in the ring sizes contributing to the 
FSDP. 11 refs., 2 figs., 2 tabs. 


17857 (DOE/ER/45055—14) HARTFEM: A finite ele- 
ment program for thermal and viscoplastic deformation prob- 
lems. Banthia, V.K. (Cornell Univ., Ithaca, NY (USA). 
Dept. of Theoretical and Applied Mechanics). [1989]. Con- 
tract FG02-84ER45055. 79p. NTIS, PC AOS5/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007788/JAW. 
The objective of this report is to give a compact summary, 
and guide for study, of the theoretical basis of the finite element 
computer program HARTFEM. Here we summarize the capabili- 
ties of the program, its structure and the methods and assumptions 
used in the program. Only highlights of the methods are described 
here. A reference list, where more detailed descriptions can be ob- 
tained, is provided at the end of the report. The main feature of the 
program is its capability of modelling time-dependent material de- 
formation at high temperatures using the state variable model due 
to Hart. Apart from deformation modelling, the program is also ca- 
pable of solving steady state and transient heat conduction prob- 
lems. A coupled thermoelastic problem can also be solved. Field 
problems (e.g., seepage, fluid flow, electric conduction, etc.) that 
are governed by equations similar to that of heat conduction can 
also be solved with slightly different interpretation of the variables. 


17858 (EGG—10617-2010) Material selection for elec- 
trooptic deflectors. (EG and G Energy Measurements, Inc., 
Goleta, CA (USA). Santa Barbara Operations). Sep 1988. 
Contract AC08-88NV 10617. 76p. NTIS, PC A05/MF AOl - 
OSTI; 1; GPO Dep. Order Number DE89007343/JAW. 

The selection of a material for a practical device is generally 
guided by a number of criteria, including cost, size, difficulty of 
fabrication, durability, driver requirements, and system constraints. 
A quantitative analysis can usually be made for comparison, or a 
figure of merit can be computed. In the case of materials for elec- 
trooptical (EO) devices the choice is often made based on the avail- 
ability of materials meeting some minimum system requirement. For 
fast EO deflectors, where a large number of resolvable spots is re- 
quired, the choice of materials is quite limited. A model of just such 
a device is proposed; it is based on the resolution of 400 spots and 
reasonable boundary conditions. The model predicts that to be suc- 
cessful, an EO material must be chosen that has a linear EO coeffi- 
cient (r33) of at least 336 pm/V. A survey was conducted of the EO 
materials which are generally available. Based on the model and 
the survey, Czochralski crystal growth of strontium barium niobate 
(SBN:60) is recommended. Although SBN:60 does not have the 
largest EO coefficient, it may be the easiest to grow in the required 
size and optical quality, thus satisfying the availability criterion. It 
should be borne in mind that many materials may be grown by this 
technique and there are many new and potential applications for 
EO materials. 92 refs., 18 figs., 14 tabs. 
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17859 (INIS-BR—1429) Electric characterization of epi- 
taxial layers of In/sub 0.71/ Ga /sub 0.29/ As/sub 0.63/ P/ 
sub 0.37/. Shibli, S.M. (Universidade Estadual de Campinas, 
SP (Brazil). Inst. de Fisica). Feb 1987. 100p. (In Portu- 
guese). NTIS (US Sales Only), PC A05/MF AO! - OSTI; 
INIS. Order Number DE88705752/JAW. 

The quaternary alloy InGaAsP has been used in the fabrica- 
tion of optoelectronic devices which require high degrees of con- 
trol as far as their properties are concerned. Thus, it becomes nec- 
essary to determine some of its characteristic parameters. Informa- 
tion about the number and mobility of carriers, impurity energy 
level and conduction mechanisms, among others, are yielded by re- 
sistivity and Hall Effect measurements as a function of temperature. 
The present work has two main goals: setting up and dealing with 
the proper experimental arrangements for such measurements using 
criogenic liquids; and analysing experimental results using computa- 
tional calculations. 


17860 (IS-T—1312) Sulfate impurities from deicing salt 
and durability of Portland cement mortar. Schluter, M.C. 
(Ames Lab., IA (USA)). Jun 1987. Contract W-7405-ENG- 
82. 64p. NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007622/JAW. 

This thesis reports research on the effects of calcium sulfate 
in halite on Portland cement durability. Much has been published 
about sulfate ions causing expansion reactions in Portland cement 
concrete, on scaling caused by sodium chloride, and the participa- 
tion of magnesium sulfate in seawater attack. However, little work 
has been done on the influence of sodium chloride and calcium sul- 
fate solutions as they are found combined in natural halite. Durabil- 
ity studies were conducted using brines containing different 
amounts of gypsum as an impurity. Damage mechanisms, reaction 
products and pore structure changes were evaluated. 16 refs., 27 
figs., 7 tabs. 


17861 (IS-T—1331) Synthesis and characterization of te- 
tranuclear molybdenum(ID) cluster derivatives. Vogel, E.A.F. 
(Ames Lab., IA (USA)). Nov 1987. Contract W-7405-ENG- 
82. 6lp. NTIS, PC A04/MF AO! - OSTI; 1; GPO Dep. 
Order Number DE89007621/JAW. 

A series of new tetranuclear molybdenum(II) nitrile cluster 
derivatives is reported. Improvements in the synthetic routes to 
these and other derivatives is also reported. The single crystal x-ray 
structure of MosCli2/sup 4{minus}/ is modeled. New tetrameric ni- 
trile derivatives with the stoichiometry MosCls(RCN), (R = Pr/ 
sup n/, Pr/sup i/, Bu/sup t/, PhCH) have been isolated by ligand 
exchange from MosCls(EtCN), and/or direct synthesis from 
Mo;Cls(PBu/sup n{sub 3}/)4. MosCla(Pr/sup n/CN), was synthe- 
sized with higher yields and with simpler reaction conditions than 
Mo.Cls(EtCN),. Improved synthetic routes for RaMosChe (R = 
Et.N, PrsN) have been developed. (EtsN)s4MouChz can be directly 
synthesized from the phosphine tetramer, circumventing the prepa- 
ration of the reactive species-MosCls(EtCN)s,, which is the most 
difficult precursor to prepare. A change in reaction solvent, from 
dichloromethane or dichloroethane to chlorobenzene, in the prepa- 
ration of (PrsN)4MosChi2 has permitted its isolation under less rig- 
orous conditions and in high yield. A single crystal structure deter- 
mination has been done on a sample of (PhyP)4MosChe. Although, 
the quality of the data is poor, the structure of the MogCh» cluster 
core was refined. Four complex types have been found to fit the 
data. 22 refs., 12 figs., 7 tabs. 


17862 (iS-T—1340) The crystal and molecular structures 
of rosebengal derivatives and organometallic compounds con- 
taining mercury, rhodium, silver and silicon. Janakiraman, 
M.N. (Ames Lab., IA (USA)). Jul 1988. Contract W-7405- 
ENG-82. 173p. NTIS, PC A08/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007627/JAW. 

This dissertation reports the single crystal x-ray structure de- 
terminations of seven compounds. These were performed to un- 
equivocally unravel molecular structures and to provide other in- 
formation at the molecular level which help explain their proper- 
ties. Rose bengal, like any other xanthene dye, can exist in at least 
three different structural forms. These are the lactone form, the 
zwitterionic form and the quinoidal form. In order to fully charac- 
terize two of these forms (the lactone and the quinoid forms) three 
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rosebengal derivatives were investigated by the single crystal x-ray 
method. The crystal and molecular structure of the chloromercur- 
ate with the composition [CICsHizNHgCL]HgCLs was determined 
in order to establish the stereo- and regio-chemistry in the organo- 
mercurate portion and to establish the nature of the chloromercur- 
ate anion. In order to fully characterize 1,2,3-cyclononatriene (the 
smallest isolable cyclic butatriene), a stable rhodium complex con- 
taining the triene as a ligand was subjected to crystal structure anal- 
ysis; the free triene molecule can otherwise be stabilized only in 
dilute solutions and in the absence of oxygen and hence a full char- 
acterization of the free triene is made impossible. 88 refs., 16 figs., 
42 tabs. 


17863 (IS-T—1369) Microstructure-strength relationships 
of heavily deformed Cu-based composites. Trybus, C.L. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 152p. NTIS, PC A08/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007620/JAW. 

Heavily deformed Cu-based composites attain anomalous in- 
creases in strength upon mechanical deformation. The unique fila- 
mentary microstructures that evolve during processing (cold roll- 
ing, wire drawing or swaging) are the source of the strengthening. 
Composite strength is correlated to microstructural characteristics 
for arc melted Cu-20 vol.% Nb cold rolled up to a true strain of 
6.9. During rolling Nb elongates and becomes ribbon-like while the 
Cu matrix undergoes a cycle of deformation-dynamic recovery-re- 
crystallization which allows for the further reduction of the Nb. 
Longitudinal and transverse specimens have equivalent mechanical 
properties. The ultimate tensile strength of the sheet showed a 
weak dependence on Nb filament spacing and its strength is con- 
trolled by a dislocation propagation mechanism. TEM analysis of 
the composite sheet substructure revealed dislocation densities of 1- 
2 {times} 101°/cm?. TEM sample preparation of Cu by ion-thinning 
was found to increase the dislocation density of annealed Cu by 
more than 400% but had a relatively small effect on heavily 
worked Cu. The orientations and textures of Cu and Nb in the 
composite are evaluated by TEM. The feasibility of producing 
heavily deformed Cu-based composites via powder metallurgical 
processing techniques is explored because of the wider range of 
composite compositions which can be produced in contrast with 
ingot metallurgy. Specifically, the mechanical and microstructural 
characteristics of hot extruded elemental Cu and Nb powders and 
Cu-Nb powders pre-alloyed by the rotating electrode process are 
examined. 103 refs., 54 figs., 8 tabs. 


17864 (IS-T—1391) Thermal conductivity of La/sub 3-x/ 
R/sub x/S, R = Sm, Yb, and Eu. Kokos, G.B. (Ames Lab., 
IA (USA)). Feb 1989. Contract W-7405-ENG-82. 86p. 
NTIS, PC A05/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007614/JAW. 

The thermal diffusivity values of La/sub 2.7/Eu/sub 0.3/S,, 
La/sub 2.2/Eu/sub 0.8/S:, La/sub 2.7/Sm/sub 0.3/S4, La/sub 2.3/ 
Sm/sub 0.7/S4, La/sub 2.7/Yb/sub 0.2/S4, and La/sub 2.2/Yb/sub 
0.7/S4 were measured by the flash diffusivity method from 
400{degree}C to 1000{degree}C. These values ranged from .007 
cm?/s to .018 cm?/s. The thermal conductivities of the ternary rare 
earth sulfides were calculated from the thermal diffusivity data and 
ranged from 10.7 mW/cm{degree}C to 31.6 mW/cm{degree}C. 
The thermal diffusivity values of three thermal conductivity stand- 
ards (armco iron, NBS graphite, and NBS austenitic stainless steel) 
obtained using the flash diffusivity apparatus agreed with the ac- 
cepted values within a deviation of +-10%. Of the ternary rare 
earth sulfides measured, La/sub 2.2/Eu/sub 0.8/S, had the highest 
figure of merit at 1000{degree}C of .525. All these samples had an 
oxysulfide present at the grain boundaries which degraded their 
high temperature thermoelectric performance. 56 refs., 12 figs., 7 
tabs. 
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17865 (KAERI/RR—659/87) Evaluation of the mechani- 
cal and physical properties of nuclear fuel candidate materi- 
als. Kuk, Il Hyun; Kim, Chang Hyu; Kim, Ki Hwan. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 61p. (In Korean). 
NTIS (US Sales Only), PC A04/MF AOl1 - OSTI; INIS. 
Order Number DE88705901/JAW. 

The most reliable material for the research and test reactor 
fuel is found to be U/sub 3/Si/sub 2/ so far. Aluminum can be 
added to improve the corrosion resistance when the fuel is designed 
in rod shape and the fuel is restrained in compressive stress. It is 
proposed that further development should be put forward to the 
study of U/sub 3/Si/sub x/ alloy with small addition of Cu. Thus, 
seven different alloys were made and fabricated in our laboratory, 
and the fundamental techniques related to the variation of fabrica- 
tion parameters were developed in this study. Results from the heat 
treatment, density measurement, hardness tests and the observation 
of the microstructures have shown to be very close to those of 
other countries. These data shall be applied as a fundamental to the 
development of the fabrication technology for the domestic supply 
of KMRR nuclear fuel. 


17866 (KCP—613-4059) Characterization of high per- 
formance filled thermoplastics via capillary rheometry: Final 
report. Smith, B.P. (Allied-Signal Aerospace Co., Kansas 
City, MO (USA). Kansas City Div.). Feb 1989. Contract 
AC04-76DP00613. 74p. NTIS, PC A04/MF AO1 - OSTIT; 1; 
GPO Dep. Order Number DE89007597/JAW. 

The rheological characteristics of five engineering thermo- 
plastics were evaluated. Each of these materials are high perform- 
ance thermoplastics used in the injection molding process. Rheolo- 
gical data determined through this study will be extremely useful in 


as in determining the consistency of properties between various lots 
of the same material. 2 refs. 


17867 (LBL—26222) Electron energy-loss spectroscopy: 
Fundamentals and applications in the characterization of min- 
erals. Krishnan, K.M. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1988. Contract AC03-76SF00098. 32p. 
(CONF-8809291—1). NTIS, PC A03/MF AOi - OSTI,; 1; 
GPO Dep. Order Number DE89006613/JAW. 

From ACS meeting on structures and active sites of miner- 
als; Los Angeles, CA, USA (28 Sep 1988). 

The combined use of an energy-loss spectrometer and an an- 
alytical electron microscope with fine probe forming capabilities 
provides a wealth of information about the sample at high spatial 
resolution. Fundamental principles governing the physics of the 
interaction between the fast electron and a thin foil sample, to ac- 
count for the fine structure in the inelastically scattered fast elec- 
tron distribution (EELS), will be reviewed. General application of 
EELS is in the area of low atomic number elements (Z<11) mi- 
croanalysis, where it significantly complements the more widely 
used EDX spectroscopy. However, a careful analysis of the low 
loss plasmon oscillations and the fine structure in the core-loss 
edges, can provide additional information related to the bonding 
and electronic structure of the sample. An illustration of this is pre- 
sented from our study of CSdiamond residue from the Allende car- 
bonaceous chondrite. Combination of EELS with channeling ef- 
fects can provide specific site occupation/valence information in 
crystalline materials. Details of this novel crystallographic method 
will be outlined and illustrated with an example of the study of 
chromite spinels. 62 refs., 7 figs. 


17868 (ORNL/TM—10880) Inorganic and biomass-de- 
rived plastics: Viable economic alternatives to petrochemical 
plastics?. Curlee, T.R. (Oak Ridge National Lab., TN 
(USA)). Feb 1989. Contract AC05-840R21400. 88p. NTIS, 
PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007893/JAW. 

This report discusses the economic feasibility of replacing 
conventional petrochemical-derived plastics with plastics manufac- 
tured from inorganic or biomass raw materials. It is argued that the 
economic feasibility of these new resins will depend on their abili- 
ties to (1) provide equivalent material properties at an equal or 
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lower cost than conventional plastics, or (2) provide improved 
properties in a way such that the marginal benefits of the improved 
properties outweigh their marginal costs. The potential improved 
properties of these new resins include engineering materials proper- 
ties, iess environmental degradation associated with disposal, and 
benefits derived from moving away from intermediate products 
based on petroleum and natural gas. 83 refs., 4 figs., 16 tabs. 


17869 (PB—89-854830/XAB) Solitons in optical fibers 
and the soliton laser. January 1979-January 1989 (Citations 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for January 
1979-January 1989, (National Technical Information Serv- 
ice, Springfield, VA (USA)). Jan 1989. 75p. NTIS PC NO1/ 
MF NO1. 

This bibliography contains citations concerning experimental 
studies of solitons in optical fibers, and the development of soliton 
lasers. The work is directed toward developing optical communica- 
tions, in which ultra-short pulses are generated. The solitons, once 
generated, are quite stable, offering the advantages of increased 
channel capacity, and reduces the need for re-generation of signals 
in lengthy optical networks. (Contains 112 citations fully indexed 
and including a title list.) 


17870 (PB—89-855175/XAB) Silicone resins: chemistry. 
January 1977-January 1989 (Citations from the NTIS data 
base). Report for January 1977-January 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Feb 1989. 188p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-866901. 

This bibliography contains citations concerning the synthesis, 
polymerization, and chemical reactions of silicone and silicon-con- 
taining polymers and copolymers. Grafting and cross-linking reac- 
tions, radiation polymerization, and spectra and molecular structure 
relative to silicone resin properties are included. (This updated bib- 
liography contains 310 citations, 33 of which are new entries to the 
previous edition.) 


17871 (SAND—88-3019C) Carrier density and excitation 
energy dependent ['-X photoluminescence of Type-II GaAs/ 
AlAs superlattices. Olbright, G.R.; Owyoung, A.; Hjalmar- 
son, H.P.; Brennan, T.M. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1988. Contract AC04-76DP00789. 5p. 
(CONF-890312—-1). NTIS, PC A02/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89002988/JAW. 

From Quantum wells for optics and optoelectronics; Salt 
Lake City, UT, USA (6 Mar 1989). 

Experimental and theoretical photoluminescence studies of 
"Type-II” GaAs/AIAs superlattices exhibit unusual behavior of T- 
and X-point features that reveal energy dependent relaxation chan- 
nels and [- and X-point populations that depend on carrier heating 
and band filling. 10 refs., 2 figs. 


17872 (SAND—88-3181) The optimization of processing 
parameters used to form aluminum oxide-styrene acrylate 
composite capacitors. Panitz, J.K.G.; Yelton, W.G. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1989. Con- 
tract AC04-76DP00789. 27p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007532/JAW. 

The dielectric characteristics, thickness and the glass transi- 
tion temperature of composite dielectric coatings containing elec- 
trophoretically deposited styrene acrylate plus anodically formed 
aluminum oxide can be altered by varying the processing condi- 
tions. The processing conditions varied here include: (1) the nature 
of the anodic aluminum oxide (barrier vs porous Al2:Os3), (2) the 
thickness of the aluminum oxide, and (3) the curing temperature. 
Useful dielectric properties are observed for composites comprising 
porous aluminum oxide. At 20{degree}C in lab air, the best dielec- 
tric breakdown strengths are observed for styrene acrylate coatings 
which are deposited on intermediate thickness (0.3--0.5 ym) of bar- 
rier aluminum oxide. Curing at temperatures from 180-- 
220{degree}C (30 min.) results in good dielectric integrity. Optical 
micrographs show that an electrophoretically-deposited styrene ac- 
rylate coating is absorbed into porous aluminum oxide. If the sty- 
rene acrylate deposited is not adequate to fill all of the pores, then 
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the film thickness is that of the porous alumina. However, after the 
pores are filled, then the additional styrene acrylate will add to the 
total thickness of the dielectric. The glass transition temperature of 
the polymer coating can be varied from approximately 
40{degree}C to 160{degree}C by varying the curing temperature 
over a range from 160{degree}C to 280{degree}C. 4 refs., 6 figs., 1 
tab. 


17873 (UCRL—£3896) Nucleation and growth of silicon 
thin film microstructures by localized laser chemical vapor 
deposition. Kotecki, D.E. (Lawrence Livermore National 
Lab:, CA (USA)). Jun 1988. Contract W-7405-ENG-48. 
221p. NTIS, PC A10/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007275/JAW. 

Localized laser chemical vapor deposition (LLCVD) has 
become an important process for the direct generation of thin film 
microstructures, and is finding novel applications in microelectron- 
ics processing. Understanding the fundamental dynamics associated 
with thin film growth by LLCVD is necessary to control interface 
and thin film properties, and maintain reproducibility of deposit for- 
mation. In this dissertation, the nucleation and initial stages of sili- 
con thin film growth by LLCVD from low pressure (< 10 Torr) 
silane (SiH,) on surfaces of c-Si and amorphous Si/sub x/N/sub y/ 
are investigated. The nucleation stage of thin film growth is mod- 
eled via a real time Monte Carlo simulation. This model includes 
the effects of laser-substrate heating, transport of parent molecules 
to the surface and reaction products away from the surface, hetero- 
geneous pyrolytic decomposition of the parent molecule on the 
laser-heated region of the surface, and adatom migration and de- 
sorption dynamics. The first predictions of the initial thin film mor- 
phology and its temporal evolution during static laser-heating of 
micron-dimensional regions of the surface are obtained. The nuclea- 
tion phase on thin film growth is shown to influence the initial thin 
film morphology strongly. Silicon thin films are grown by LLCVD 
form silane on well prepared surfaces of c-Si and Si/sub x/N/sub 
y/ using a focused (2.3 wm diameter FWHM), visible (2.4 eV) 
laser. The thin film growth characteristics are subsequently deter- 
mined by scanning electron microscopy and stylus profilometry, 
and compared to model predictions. For silicon thin films grown 
on the Se(100) surface, the experimentally measured overall growth 
rate, incubation period prior to nucleation, and the deposit mor- 
phology deviate sharply vis a vis model predictions. 160 refs., 67 
figs., 2 tabs. 


17874 Rare earth phosphors for remote thermometry ap- 
plications. Franks, L.A.; Borella, H.M.; Lutz, S.S.; Turley, 
W.D.; Noel, B.W.; Beasley, A.; Allison, S.W.; Cates, M.R. 
(Los Alamos National Lab., P.O. Box 1663, Los Alamos, 
NM (US)). pp v of Proceedings of the Electrochemical So- 
ciety Fall meeting: Extended abstracts. Volume 87-2. Pen- 
nington, NJ; The Electrochemical Society (1987). (CONF- 
871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
ju, HI, USA (18 Oct 1987). 

The optical emission properties of certain rare-earth-doped 
phosphors are strongly dependent on the phosphor temperature. 
Properties affected included the relative intensity of emission lines, 
fluorescence decay time, and, in some cases, the wavelength of the 
emissions. Because of these characteristics the phosphors are find- 
ing increased use as remote temperature sensors. In this paper the 
authors report the results of an experimental study undertaken to 
find phosphors suitable for remote temperature measurements in the 
range 20°C - 1200°C. The study included the phosphors La/sub 2/ 
O/sub 2/S:Eu, Y/sub 2/O/sub 2/S:Eu, Y/sub 2/O/sub 2/S:Tb, 
YVO/sub 4/:Eu, Y/sub 2/O/sub 3/:Eu, YVO/sub 4/:Dy, Y/sub 2/ 
O/sub 3/:Gd, Sc/sub 2/O/sub 3/:Eu, and Y/sub 3/Aiota/sub 5/O/ 
sub 12/:Tb. Emission properties measured were fluorescence decay 
times (of selected lines) as a function of temperature, and excitation 
and emission spectra. Excitation and emission spectra were meas- 
ured with commercial fluorescence spectrophotometers. Fluores- 
cence decay times were measured using impulse excitation from a 
pulsed N/sub 2/laser at 337 nm or from an N/sub 2/ laser driven 
dye cell at wavelengths selected for efficient excitation. The in- 
duced fluorescence was detected with a photomultiplier with cir- 
cuitry designed to provide response linearity for the signals which 
exhibit a large range of decay times. The results of this study sug- 
gest that the temperature dependence of the decay time of the 
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present group of phosphors can be used to measure temperatures in 
the range 20°C to 1200°C although no one phosphor is suitable for 
the entire range. Details of decay time measurements as well as 
emission and excitation spectra of the phosphors will be presented 
together with data relative to the stability of the compounds under 
thermal cycling. 


17875 Voltammetric investigation of porous silicon for in- 
tegrated circuit applications. Kelly, M.; Guilinger, T.; Tsao, 
S. (Sandia National Labs., Albuquerque, NM (US));. pp 805- 
806 of Proceedings of the Electrochemical Society Fall 
meeting: Extended abstracts. Volume 87-2. Pennington, NJ; 
The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Integrated circuits fabricated using the method of full dielec- 
tric isolation have several advantages when compared to circuits 
isolated by p-n junctions. Since device isolation is simple, and para- 
sitic capacitance are reduced, high packing densities and high 
device speeds can be realized. In addition, full dielectric isolation 
reduces latch-up and the sensitivity of devices to ionizing radiation 
effects. Silicon-on-insulator (SOI) is the generic name for one class 
of devices with complete dielectric isolation. There are several 
techniques for achieving desired SOI structures, including zone 
melt recrystallization, high dose oxygen or nitrogen implantation, 
and oxidation of porous silicon. The authors utilize the directed 
growth of porous silicon (PS) to isolate silicon islands upon which 
microcircuits are fabricated. The porous silicon is then thermally 
oxidized to produce a fully dense, insulating silicon dioxide layer. 


17876 One-step_ electrodeposition of device quality 
CulnSe/sub 2/ thin films. Noufi, R.; Pern, F.J. (Solar 
Energy Research Institute, Golden, CO (US));. pp 1142 of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A one step electrodeposition method to fabricate device 
quality CulnSe/sub 2/ thin films is an attractive process for its low 
cost, high efficiency of material utilization, and scalability. Various 
activities in the electrodeposition of CulnSe/sub 2/ thin films have 
appeared in the literature. In this work the authors present the dep- 
osition conditions which give thin films of device quality, and show 
good control over the composition and uniformity (spatial and 
depth) over a fairly large area (3-4 cm/sup 2/). 


17877 The applicability of equilibrium calculations to 
dichlorosilane CVD. Medenach, J.W. (Sandia National 
Labs., P.O. Box 5800, Albuquerque, NM (US)); Ho, P. pp v 
of Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honclu- 
lu, HI, USA (18 Oct 1987). 

Equilibrium calculations are often used as a guide to the 
chemistry involved in a CVD process, including the deposition of 
silicon from the chlorosilanes. In this study, the authors compare 
the predictions of equilibrium calculations with deposition rate data 
obtained in a production reactor for epitaxial silicon. The purpose 
of this study is to determine the degree of applicability of such cal- 
culations to this process. If applicable, these calculations could pro- 
vide a relatively simple guide to parameter space for process opti- 
mization. 


17878 Stabilization of n-type semiconductor photoanodes 
by metallized plasma polymer coatings. Schwerzel, R.E. 
(Battelle, Columbus Div., 505 King Avenue, Columbus, OH 
(US)); Behrer, P.C.; Nandi, U.S.; Sliemers, F.A.; Wood, 
V.E. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The oxidative degradation of n-type semiconductor photoan- 
odes, through either corrosion/dissolution reactions (as in n-GaP) 
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or the formation of a insulating oxide barrier layer on the surface 
(as in n-Si), has proved to be a significant obstacle in the quest to 
produce useful fuels by the photoelectrolysis of water or other ma- 
terials. The authors nave sought to address this problem by the ap- 
plication of rf plasma sputtering techniques to deposit metal-poly- 
mer composite coatings (1-3) on the photoanode surface. The ra- 
tionale is that while pinholes are likely to occur in any event, the 
use of a hydrophobic polymer coating may help to minimize their 
impact by preventing the penetration of water to the electrode sur- 
face. By a careful choice of materials and composition, coatings can 
be obtained which are hydrophobic, electrically conductive (10-20 
ohms/square sheet resistance), and reasonably transparent (>60 
percent transmittance throughout the visible near-IR and near-UV 
wavelengths). 


17879 Laser diagnostics of silicon chemical vapor deposi- 
tion: In situ measurements and comparisons with model pre- 
dictions. Breiland, W.G. (Sandia National Labs., Albuquer- 
que, NM (US)); Ho, P.; Coltrin, M.E. pp v of Proceedings 
of the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

In situ measurements of gas phase temperature profiles and 
chemical species density profiles have been measured during the 
chemical vapor deposition (CVD) of silicon from silane. Laser- 
based diagnostics are well-suited to nonintrusive, in situ measure- 
ments in a CVD reactor. Laser Raman spectroscopy was used to 
obtain gas temperature profiles and silane density profiles, and 
laser-excited fluorescence was used to obtain relatively density pro- 
files of Si atoms and silicon dimers. These measurements are com- 
pared to profiles predicted by the mathematical model of Coltrin, 
Kee, and Miller (CKM). The authors also give an overview of the 
gas-phase chemistry of this CVD process that results from the 
model predictions and experimental confirmations. 


17880 Growth and doping studies on In(AsSb) strained- 
layer superlattices for use as IR detectors. Biefeld, R.M. 
(Sandia National Labs., Albuquerque, NM (US));. pp v of 
Proceedings of the Electrochemical Society Fall meeting: 
Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

This paper discusses MOCVD growth studies on InAs/sub 
0.2/Sb/sub 0.8//InSb strained-layer superlattices (SLS’s) which 
have shown that the densities of defects and microcracks can be re- 
duced by the careful use of compositionally graded alloy buffer 
layers. If a superlattice is grown on an epitaxial layer which is not 
lattice matched to the lattice constant of the strained layers then re- 
sidual strain an be present in the total superlattice. Large amounts 
of misfit between the superlattice and the underlying graded layer 
can lead to the formation of dislocations and microcracks. The use 
of compositionally graded layers can minimize the residual strain 
between the graded layer and the superlattice as well as minimize 
the formation of microcracks. The use of continuously varying 
compositionally graded layers allows the preparation of dislocations 
and microcrack free SLS’s with larger misfit than either step 
graded or constant composition buffer layers. These materials have 
been successfully doped both n- and p-type by using mixtures of di- 
methyltellurium or dimethylcadmium in hydrogen. The dopant 
level in these materials can be controlled between 10/sup 15/ and 
10/sup 20/ cm/sup -3/). Use of the undiluted organometallics in 
liquid bubblers resulted in very heavily doped epitaxial layers (N > 
1 x 10/sup 19/ cm/sup -3/). Hall measurements have been carried 
out on the doped samples. The mobilities varied from 2000 to 8000 
cm/sup 2//Vsec for the p-type materials. Those mobilities are simi- 
lar to the literature values. The n-type materials had mobilities 
ranging from 2000 to 78000 cm/sup 2//Vsec. Experiments are un- 
derway to prepare and characterize p-n junctions in these materials. 
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17881 Theoretical modeling of the fluid mechanics and 
gas-phase chemistry in a rotating-disk chemical vapor deposi- 
tion reactor. Coltrin, M.E. (Sandia National Labs., Albu- 
querque, NM (US)); Kee, R.J.; Evans, G.H.; Miller, J.A: pp 
v of Proceedings of the Electrochemical Society Fall meet- 
ing: Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

In a chemical vapor deposition (CVD) reactor the coupled 
fluid flow, heat transport, and chemical kinetics all play roles in the 
deposition process. The authors extended their previous modeling 
of CVD to describe the gas-phase processes in a rotating-disk CVD 
reactor. The rotating-disk CVD reactor can be used to deposit thin 
films in the fabrication of microelectronic components. The suscep- 
tor on which the deposition occurs is heated and rapidly rotated. A 
boundary layer is formed as the gas is drawn in a swirling motion 
across the spinning, heated susceptor. In spite of its three-dimen- 
sional nature, a peculiar property of this flow is that, in the absence 
of buoyant forces and geometrical constraints, the species and tem- 
perature gradients normal to the disk are independent of radial posi- 
tion. The analysis of the rotating-disk reactor takes advantage of 
similarity transformation that, in certain operating regimes, reduces 


the governing equations to a one-dimensional boundary value prob- 
lem. 


17882 Thermal oxidation of III-V compound semiconduc- 
tors. Evans, J.W.; Monteiro, O.R. (Materials and Chemical 
Sciences Div., Lawrence Berkeley Lab. and Dept. of Mate- 
rials Science and Mineral Engineering, Univ. of California, 
Berkeley, CA (US));. pp 1297 of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Thermal oxidation of GaAs and InP at temperatures varying 
from 300°C to 600°C was studied by using transmission electron 
microscopy and secondary ion mass spectroscopy. At low tempera- 
tures, i.e. below 400°C, both compounds produced an amorphous 
oxide film. It was not possible from their experimental results to de- 
termine the chemical composition of such films, but it is believed 
they contain gallium and arsenic oxides in the case of GaAs and 
indium and phosphorous oxides in the case of InP. 


17883 Reactions between palladium and gallium arsenide: 
Bulk VS. thin-film studies. Chang, Y.A.; Lin, J.C.; Hsieh, 
K.C.; Schulz, K. (Dept. of Metallurgical and Mineral Engi- 
neering, Univ. of Wisconsin- Madison, 1509 University 
Ave., Madison, WI (US));. pp 1349 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Reactions between Pd and GaAs have been studied using 
bulk-diffusion couples of Pd/GaAs and thin-film Pd/BaAs. The se- 
quence of phase formation at 600 and 500°C between bulk Pd and 
GaAs was established. Formation of the solution phase p and the 
ternary phase T initially does not represent the stable configuration. 
The stable configuration is GaAs absolute value of E A absolute 
value of y absolute value of v Pd and is termed the diffusion path 
between GaAs and Pd. Phase formation for the thin-film Pd/GaAs 
specimens was studied at 180, 220, 250, 300, 350, 400, 450, 600, and 
1000°C for various annealing times. The sequence of phase forma- 
tion obtained from the thin-film experiments is consistent with the 
bulk results. The diffusion path concept provides a useful guide in 
understanding the phase formation in M-GaAs interface. This infor- 
mation is important in designing a uniform, stable contact for the 
metallization of GaAs. 


17884 High-temperature ordered intermetallic alloys II. 
Stoloff, N.S.; Koch, C.C.; Liu, C.T.; Izumi, O. Pittsburgh, 
PA; Materials Research Society (1987). 518p. (CONF- 
861207—). Materials Research Society, 9800 Mc Knight 
Rd., Suite 327, Pittsburgh, PA 15237. 
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From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

This book contains over 50 selections. Some of the titles are: 
Order-disorder behavior of grain boundaries in a two-dimensional 
model ordered alloy; Dislocation reactions at grain boundaries in 
LI/sub 2/ ordered alloys; Creep cavitation in a nickel aluminide; 
Effects of elastic anisotropy on the anomalious yield behavior of 
cubic ordered alloys; and Processing technology for nickel alumin- 
ides. 


17885 Measurements of melt depth limited diffusion in 
gas immersion laser doped silicon. Weiner, K.H.; McWil- 
liams, B.M.; Sigmon, T.W. (Lawrence Livermore Nat. Lab., 
Livermore, CA (US)). pp 602-603 of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

A newly designed Gas Immersion Laser Doping (GILD) 
system capable of numerous in-situ diagnostic measurements is used 
to measure junction depth as a function of energy fluence and melt 
duration for laser melted silicon. Both N/sup +/ and P doped 
junctions are analyzed. The resulting experimental dta is compared 
to computer simulated results. 


17886 The effect of Y on cation self-diffusion in Cr/sub 
2/O/sub 3/ grown by thermal oxidation. Park, J.H.; King, 
W.E.; Rothman, S.J. (Materials Science Div., Argonne Na- 
tional Lab., Argonne, IL (US));. pp 1320 of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The addition of reactive elements (like Y, Ce, Th, Hf, etc.) 
or reactive element oxides to alloys during high-temperature oxida- 
tion reduces the growth rate of the oxide scale (in the case of Cr/ 
sub 2/O/sub 3/ formers) and enhances the adhesion of the oxides 
scale to the base alloy. However, the mechanisms that give rise to 
these effects remain mainly unknown. Since the chromia layers are 
thought to grow by the outward diffusion of cations, with grain- 
boundary diffusion as the dominant path, the reactive elements 
have been thought to influence the grain-boundary diffusion of the 
chromium ions by blocking the short circuiting path or by doping 
effects in the oxide. The object of the present work is to measure 
the Y effect on the grain-boundary diffusion of Cr in Cr/sub 2/O/ 
sub 3/ grown on Cr and Cr-0.1Y, and to compare it with the effect 
of yttrium on the growth of Cr/sub 2/O/sub 3/ scales. 


17887 Effect of polymer formation on the electrochemis- 
try of anthraquinone in the presence of quinonemthides. 
Chum, H.L.; Palasz, P.D.; Johnson, D.K. (Solar Energy Re- 
search Institute, 1617 Cole Blvd., Golden, CO (US));. pp 
1151-1152 of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

This study was initiated to shed light on the anthraquinone 
pulping mechanism. Rival hypotheses include the postulation of 
quinonemethide (QM)/anthraquinone (AQ) adducts as key interme- 
diates as opposed to a catalytic mechanism involving single-electron 
transfer between AQ radical anions or dianions and QMs. Cyclic 
voltammetry of AQ shows two reversible waves for the reduction 
of AQ to first a radical anion and then a dianion. The QM studies 
all had irreversible electrochemistry at potentials more cathodic 
than the formation of the AQ radical anion. However, the presence 
of QMs greatly enhances the current for reduction of AQ to its 
radical anion. This is due to the transfer of an electron for the AQ 
radical anion to QM regenerating AQ and producing a QM radical 


anion. This catalytic activity of AQ was observed for each of the 
four QMs studied. 
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17888 Metal-GaAs chemistry: Use of experiments to un- 
derstand reactions and their consequences. Spicer, W.E. 
(Lawrence Berkeley Labs., Univ. of California, Berkeley, 
CA (US)); Newman, N.; liliental-Weber, Z.; Weber, E.; 
Pallix, J. pp v of Proceedings of the Electrochemical Socie- 
ty Fall meeting: Extended abstracts. Volume 87-2. Penning- 
ton, NJ; The Electrochemical Society (1987). (CONF- 
871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Chemical reactions at metal semiconductor interfaces can 
change the electrical properties of the metal-semiconductor contact. 
In addition they can change the position of the contact due to 
movement of the metal into the semiconductor as it consumes semi- 
conductor material. The change in electrical properties can take 
several forms. First one must separate the behavior at the periphery 
from that underneath the contact. In either position, the Schottky 
barrier (SB) height may change or the contact may transform from 
Schottky Barrier to ohmic behavior. In order to understand the 
chemistry at metal-semiconductor interfaces, it is essential to start 
with the bulk thermodynamics; however, an essential question is 
whether the thermodynamic equilibrium in the reaction is reached 
or whether kinetics dominates the chemistry taking place. In most 
of this paper the authors use the Au:GaAs system as an example. 
Thermodynamics tells us that, in an open system, the reaction: Au/ 
sub y/ + GaAs = Au/sub y/Ga + As vertical arrow can take 
place, i.e. an AuGa alloy can form if the As leaves as a vapor. 
However, experiments in which submonolayer to monolayer 
amounts of Ayu are evaporated on GaAs at room temperature, 
show the AuGa is formed even though the As freed in the reaction 
does not leave the interface. This indicates the kinetics are not ther- 


modynamic in controlling the reaction and equilibrium has not been 
achieved. 


17889 Ellipsometric analysis of conducting polymeric 
films on metal electrodes. Gottesfeld, S. (Los Alamos Na- 
tional Lab., Los Alamos, NM (US)); Ticianelli, E.; Redon- 
do, A. pp v of Proceedings of the Electrochemical Society 
Fall meeting: Extended abstracts. Volume 87-2. Pennington, 
NJ; The Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

This paper reviews recent examples of the application of el- 
lipsometry and, particularly, of spectroellipsometry, to the charac- 
terization of polymeric surface films grown on metal electrodes. 
The nature of the information obtained is described, emphasizing: 
(1) the importance of an independent non-electrochemical technique 
for the in situ evaluation of film thickness and of thickness vari- 
ations as a function of injected ionic charge, and (2) the capability 
of determining the electronic spectrum of layers with strong optical 
absorption in a reflection mode, so that bulk metal substrates ordi- 
narily used in electrochemical research can be employed. Optical 
spectra for some conducting forms of polymeric layers are dis- 
cussed in detail. 


17890 Properties of abnormal-glow-discharge deposited 
tungsten films. Greenberg, K.E. (Sandia National Labs., Al- 
buquerque, NM (US)); Headley, T.J. pp v of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

In this paper the authors describe the plasma deposition of 
tungsten films that adhere well to silicon dioxide, aluminum, silicon, 
and gallium arsenide. The films were deposited at temperatures 
below 70°C using a dc abnormal glow discharge through a mixture 
of tungsten hexafluoride, hydrogen, and argon. Although the as-de- 
posited film resistivities typically have been greater than 30 u cm 
( the deposition process has yet to be optimized. They have found 
that low resistivity material (<10 1 cm) that adheres well to sili- 
con dioxide can be produced by plasma depositing 30 to 100 Ang- 


stroms of tungsten and growing a subsequent layer by conventional 
chemical vapor deposition (CVD). 
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17891 Selectivity loss during tungsten CVD: The role of 
tungsten subfluorides. Creighton, J.R. (Sandia National 
Labs., Albuquerque, NM (US));. pp v of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Low pressure CVD of tungsten by reduction of WF/sub 6/ 
has many promising applications for the fabrication of VLSI d:- 
vices. The CVD process may be selective in that tungsten deposits 
where there is exposed silicon, silicides, or metals, but not on adja- 
cent silicon dioxide or other insulator surfaces. The selective nature 
of the deposition has proven extremely useful, as it significantly re- 
duces the number of processing steps during metallization. Unfortu- 
nately, it is not always possible to maintain selectively indefinitely 
and tungsten deposition will begin on the insulator surface. The 
purpose of this study is to determine the mechanism(s) for this se- 
lectivity loss. 


17892 Real-time studies of the oxidation of undoped and 
Y-doped Fe-Cr alloys. McCarty, K.F. (Sandia National 
Labs., Livermore, CA (US)); Hamilton, J.C.; King, W.E. pp 
v of Proceedings of the Electrochemical Society Fall meet- 
ing: Extended abstracts. Volume 87-2. Pennington, NJ; The 
Electrochemical Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The early transient stages of oxidation have been identified 
as being critical in determining the long-term oxidation resistance of 
high-temperature alloys. This study investigated the initial stages of 
oxide film growth by determining the phase compositions in ral 
time using Raman spectroscopy. Both low chromium content alloys 
(Fe-13Cr) and high chromium content alloys (Fe-24Cr) doped and 
undoped with 0.3% yttrium have been studied. Alloy coupons were 
oxidized at 700°C in both low (10/sup -24/ atm.) and high (10/sup 
-1/ atm.) oxygen partial pressure environments. They yttrium- 
doped alloys were studied as an investigation of the "reactive ele- 
ment” effect, a well-documented but poorly understood effect in 
which improvements in the oxidation resistance of alloys are 


achieved by additions of rare-earth elements or other reactive 
metals. 


17893 Microphotoelectrolysis with In/sub 2/S/sub 3/ 
and In/sub 2/Se/sub 3/ semiconductor colloids. Kamat, P.V. 
(Radiation Lab., Univ. of Notre Dame, Notre Dame, IN 
(US)); Dimitrijevic, N.M. pp v of Proceedings of the Elec- 
trochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

When subjected to bandgap excitation, semiconductor parti- 
cles suspended in a suitable medium act as short circuited microe- 
lectrodes where both cathodic and anodic reactions occur at the 
same particle. Many synthetically useful reactions have been report- 
ed using various semiconductor particulate systems (e.g. TiO/sub 
2/, CdS). While it is difficult to employ conventional electrochemi- 
cal methods to probe the heterogeneous charge transfer processes, 
laser flash photolysis can be used to elucidate the energetics and ki- 


netics of interfacial processes at these semiconductor microelec- 
trodes. 


17894 Low temperature deposition by laser induced 
breakdown in the vapor phase. Jervis, T.R. (Los Alamos Na- 
tional Lab., Los Alamos, NM (US));. pp v of Proceedings 
of the Electrochemical Society Fall meeting: Extended ab- 
Sstracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

The authors have developed a new technique for deposition 
on low temperature substrates driven by laser induced dielectric 
breakdown of gas phase precursors. Metal films of Ni, Fe, and re- 
fractory metal alloys show excellent grain refinement and metasta- 
ble phase incorporation due to rapid quenching from the gas phase. 
The technique, including the role of gas phas nucleation and 
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growth in the formation of the films, is described. The authors have 
deposited metal films of Ni, Fe, and Mo by decomposition of the 
respective carbonyls and of W and Mo by hydrogen reduction of 
the respective hexafluorides. The focused beam of a pulsed carbon 
dioxide laser operating on the 10.6 micrometer line creates a region 
of high electric field sufficient to break down a gas mixture consist- 
ing of metal precursors and a buffer gas. The resulting laser plasma 
is highly excited with temperatures measured spectroscopically in 
excess of 50,000 K. This initial temperature insures that all precur- 
sor gases are fully decomposed. This plasma cools very rapidly to 
temperatures at which chemistry can begin to occur. The reaction 
zone thus created is centered at a distance of 5 mm from the sub- 
strate which is at room temperature. Deposition on the unheated 
substrated results with very fine grain structures. Because high 
vacuum is not required, the chamber can be recycled with a clean 
substrate in a few minutes, resulting in a high throughput of the 
films. The authors have described a new laser driven method for 
chemical vapor deposition which is compatible with temperature 
sensitive substrates and which results in fine grained polycrystalline 
films, often of metastable phases. The deposition process has been 


shown to involve gas phase nucleation and growth followed by sur- 
face sintering. 


17895 Stability factors: Transition metal silicides, phos- 
phides, and sulfides. Myers, C.E. (State Univ. of New York 
at Binghamton, Binghamton, NY (US)). pp v of Proceed- 
ings of the Electrochemical Society Fall meeting: Extended 
abstracts. Volume 87-2. Pennington, NJ; The Electrochemi- 
cal Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Models are used by experimentalists for purposes of inter- 
preting data, predicting properties of interest, and providing a 
framework for choosing systems and properties for investigation. 
Models should: (a) be straightforward in application, (b) be predic- 
tive to an acceptable level of accuracy, (c) use terminology appro- 
priate for bond type, (d) be consistent with the entire range of ex- 
perimental results (not only those being calculated), and (e) invoke 
physics properly. The present work seeks to identify factors which 
are candidates for inclusion in a phenomenological model for cohe- 
sive energy of binary compounds of the transition metals with p- 
block elements. Some of those factor are examined in relation to 
quantitative correlation of the cohesive energies of the transition 
metals themselves, while a more qualitative assessment is made for 
transition metal silicides, phosphides, and sulfides. The factors ex- 
amined are: (a) the number and type of bonding electrons, (b) effec- 
tive nuclear charges, (c) valence state energies, (d) the degree of 
partial electron transfer with a resulting Madelung energy, and (e) 
contributions from Lewis acid-base interactions involving back-do- 
nation of electrons. 


17896 Mechanism and thermodynamics of the vaporiza- 
tion of K/sub 2/CrO/sub 4/. Hildenbrand, D.L.; Brittian, 
R.D.; Lau, K.H. (SRI International, 333 Ravenswood 
Avenue, Menlo Park, CA (US)). pp 1332 of Proceedings of 
the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Previous studies of the vacuum vaporization behavior of K/ 
sub 2/CrO/sub 4/ showed that the gaseous metal chromate is a sig- 
nificant component of the equilibrium vapor, and that decomposi- 
tion to K(g), O/sub 2/(g) and Cr/sub 2/O/sub 3/(s) is also occur- 
ring simultaneously. Cr/sub 2/O/sub 3/(s) was not directly identi- 
fied in any of these studies. In each study, the sublimation enthalpy 
of K/sub 2/CrO/sub 4/(g) was derived but the results were quite 
disordant. The research reported here was undertaken to obtain 
quantitative information about the relative contributions of molecu- 
lar sublimation and decomposition to the equilibrium vaporization 
process, and about the thermodynamic properties of K/sub 2/CrO/ 
sub 4/(g). In this study, both effusion cell mass spectrometry and 
the combined torsion-gravimetric effusion method were used to de- 
termine vapor composition and sublimation thermodynamics. Pre- 
liminary measurements on high purity commercial samples showed 
the evolution of large amounts of CO/sub 2/ and atomic K, declin- 
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ing substantially over a period of several days. This behavior sug- 
gested an excess of K/sub 2/CO/sub 3/ in the sample, which was 
in all likelihood prepared from K/sub 2/CO/sub 3/ and Cr/sub 2/ 
O/sub 3/. 


17897 Sputter deposition of thin film contacts on mercu- 
ric iodide substrates. Cheng, A-Y. (EG and G Energy Meas- 
urements, Inc., Santa Barbara Operations, Goleta, CA 
(US));. pp 953-954 of Proceedings of the Electrochemical 
Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Sputter deposition is used to deposit thin films for electrical 
contacts on mercuric iodide (HGI/sub 2/), in gamma, x-ray, and 
photodectectors applications. The combination of several physical 
and chemical properties of HgI/sub 2/ makes the deposition proc- 
ess more complex than on Si or GaAs substrates. 


17898 Thermodynamics of the formation of ferrous ace- 
tate complexes. Palmer, D.A. (Oak Ridge National Lab., 
ORNL, Building 4500S, P.O. Box, Oak Ridge, TN (US)); 
Drummond, S.E. pp v of Proceedings of the Electrochemi- 
cal Society Fall meeting: Extended abstracts. Volume 87-2. 
Pennington, NJ; The Electrochemical Society (1987). 
(CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Potentiometric titrations were carried out using a concentra- 
tion cell fitted with hydrogen electrodes where the initial cell con- 
figuration was as follows: Pt*H/sub 2/; HAc, NaAc, NaF/sub 3/ 
CSO/sub 3/parallelHAc, NaAc, NaF/sub 3/CSO/sub 3/; H/sub 2/ 
wrt. 


17899 Combustion synthesis of Si/sub 3/N/sub 4/. Holt, 
J.B. (Lawrence Livermore National Lab., P.O. Box 808, L- 
360, Livermore, CA (US));. pp v of Proceedings of the 
Electrochemical Society Fall meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Silicon powder may be reacted under combustion conditions 
in high pressure nitrogen gas (500-3,00 atmospheres) to form high 
quality Si/sub 3/N/sub 4/ powder. When the silicon powder is ig- 
nited by a heated tungsten coil, a combustion wave self-propagates 
through the powder rapidly converting it into Si/sub 3/N/sub 4/ 
without the use of external energy. Due to the high dissociation 
pressure of Si/sub 3/N/sub 4/ at high temperatures (1800-2800°C) 
high nitrogen pressures are required for combustion. Using a 3 p 
average particle size powder and without inert diluents, it requires 
a nitrogen pressure of —680 atmospheres to successfully ignite and 
completely combust the silicon powder. Two sizes of silicon pow- 
ders (3 and 22 ») were combusted in nitrogen and at pressures from 
500 to 3,000 atmospheres with and without an inert diluent of Si/ 
sub 3/N/sub 4/. The amount of diluent controls the combustion 
temperature and extent of conversion. At lower temperatures more 
aSi/sub 3/N/sub 4/ is formed, while the B- form predominates at 
the higher temperatures (without diluent). The particle size of the 
Si/sub 3/N/sub 4/ product is strongly influenced by the amount of 
inert diluent (Si/sub 3/N/sub 4/). To better understand the mecha- 
nism of combustion of silicon nitride, the wave velocities were 
measured by thermocouples as a function of nitrogen pressure, 
combustion temperature, and original porosity of the silicon 
powder compact. Temperature profiles of the combustion wave are 
measured using the data from the thermocouples. According to the 
data that has been gathered an optimum procedure for the synthesis 
of a high quality a-Si/sub 3/N/sub 4/ powder has been developed. 


17900 Radical reactions on semiconductor colloids. 
Meisel, D. (Argonne National Lab., Argonne, IL (US)); 
Mills, G.; Swayanbunathan, V. pp v of Proceedings of the 
Electrochemical Society Fali meeting: Extended abstracts. 
Volume 87-2. Pennington, NJ; The Electrochemical Society 
(1987). (CONF-871027—). 
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From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Corrosion reactions at the semiconductor-electrolyte inter- 
face may severely reduce the longevity of a photoelectrochemical 
cell, yet they may serve a useful purpose in other materials and 
other energy systems. Photocorrosion of chalcogenides is an exam- 
ple of the former case, which dissolution of iron oxides in reactor 
cooling systems are an example of the latter situation. The authors 
report on a mechanistic study of the corrosion of well defined semi- 
conductor colloids using radiation chemistry and photochemistry 
techniques. Photoinitiated corrosion of sulfide colloids in oxygen 
containing solutions was studied on CdS and As/sub 2/S/sub 3/ 
colloids. The latter colloids are composed of amorphous material as 
revealed by electron diffraction and verified by analysis of their ab- 
sorption spectra. Nonetheless, this colloid shows strong quantum 
size effects in spite of its amorphicity. In both cases, conduction 
band electrons produce O/sub 2/ radical at the particle surface. 
However, holes in the valance band will eventually generate S/sup 
-/ radicals at the surface which, in the absence of a repair mecha- 
nism by an electron donor, will also proceed to produce O/sub 2// 
sup -/ radicals. This explains the efficiency of oxygen in the photo- 
corrosion process. Most surprisingly, on As/sub 2/S/sub 3/ col- 
loids (but not on CdS), the O/sub 2//sup -/ radicals provide an- 
other corrosion mechanism by hole injection into the colloid. This 
is equivalent to current doubling previously observed in a variety 
of materials. Furthermore, since the holes lead to regeneration of 
O/sub 2//sup -/ radicals, as mentioned above, a channel for a chain 
reaction is available in this material. Addition of CdS to the As/sub 
2/S/sub 3/ colloids provides a protection mechanism by blocking 
the O/sub 2//sup -/ reaction. 
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17901 (ORNL—6490) Chemical Technology Division: 
Progress report, January 1, 1987--June 30, 1988. (Oak Ridge 
National Lab., TN (USA)). Feb 1989. Contract AC05- 
840OR21400. 196p. NTIS, PC A09/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007899/JAW. 

This progress report summarizes the research and develop- 
ment efforts conducted in the Chemical Technology Division 
(Chem Tech) during the period January 1, 1987, to June 30, 1988. 
The following major areas are covered: waste management and en- 
vironmental programs, radiochemical and reactor engineering pro- 
grams, basic science and technology, Nuclear Regulatory Commis- 
sion programs, and administrative resources and facilities. The Ad- 
ministrative Summary, an appendix, presents a comprehensive list- 
ing of publications, oral presentations, awards and recognitions, and 
patents of Chem Tech staff members during this period. A staffing 
level and financial summary and lists of seminars and Chem Tech 
consultants for the period are also included. 
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REFER ALSO TO CITATION(S) 16957, 17076, 17113, 17219, 17637, 17638, 
17674, 17751, 17762, 17820, 17821, 17824, 17826, 17829, 17867, 17901, 17919, 
17933, 18004, 18125, 18218, 18295, 18296, 18311, 18317, 18762, 18925, 18971 


17902 (CONF-881155—43) Effects of environment on 
tunneling spectroscopy of gold films. Wetsel, G.C.; Liu, 
Z.M.; Weng, T.L.; Gosney, M.W.; Warmack, R.J. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract AC05- 
840R21400. 5p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89006040/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

A scanning tunneling microscope with a tunneling-current 
dynamic range of four orders of magnitude has been used in tunnel- 
ing-spectroscopy studies of Au surfaces in moderate vacuum and in 
various gases at atmospheric pressure. Rapid scans of z-motion 
transducer voltage (V/sub z/) were measured as a function of tun- 
neling current (I/sub t/) under computer control. Drift-corrected 
plots of log(I/sub t/) versus V/sub z/ were essentially linear. The 
mean barrier potential was determined from the slope of these plots 
and the measured displacement-versus-V/sub z/ calibration curve. 
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Barrier potentials so determined are compared for different envi- 
ronmental conditions of the Au surface. 6 refs., 2 figs., 1 tab. 


17903 (CONF-881155—48) Structural and chemical im- 
aging of superconductors and semiconductors by high-resolu- 
tion stem. Pennycook, S.J. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 8p. NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007211/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (28 Nov 1988). 

In this paper a new method for high-resolution imaging of a 
crystal lattice is presented, based on high-angle electron scattering 
in a scanning transmission electron microscope (STEM). An elec- 
tron probe of atomic dimensions is scanned over the sample and the 
electron flux scattered through large angles measured by an annular 
detector and used to form an image. The detector integrates over a 
large range of angles and therefore replaces the coherent phase 
contrast of conventional high resolution TEM with the strong 
atemnic number of Z-contrast characteristic of high angle Ruther- 
ford scattering. These characteristics make the image entirely com- 
plementary to the conventional image, ideal for studying the atomic 
structure and chemistry of defects and interfaces. Examples of the 
high T/sub c/ superconductors, epitaxial Ge on Si, and Si/sub 
1{minus}x/Ge/sub x//Si strained layer superlattices are shown, and 
a simple approximate method of image simulation is presented. 19 
refs., 7 figs. 


17904 (INIS-mf—11352, pp 116-120) Concentration with 
ferric hexacyanoferrate of radiocesium from large-volume 
water samples. Timulak, J. (Vyskumny Ustav Jadrovych 
Elektrarni, Jaslovske Bohunice (Czechoslovakia)). 25 Sep 
1987. (In Slovak). NTIS (US Sales Only), PC A10/MF 
A0O1. Order Number DE88705528/JAW. (CONF-8509461— 


}. 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

Proceeding from the verification of the dynamic model of 
ion exchange of trapping cesium on a thin film of ferric hexacyano- 
ferrate, a simple and quick method was developed for concentrat- 
ing and in some cases also determining /sup 137/Cs. The method 
may be used to determine cesium at much lower cost in a much 
greater number of surface water samples taken from the surround- 
ings of the nuclear power plant. (B.S.). 1 fig., 2 refs. 






17905 (INIS-mf—11352, pp 121-127) Concentration and 
separation of selected radionuclides from water samples by 
coprecipitation. Obdrzalek, M.; Liskova, J.; Janecka, S.; Ko- 
puncova, T. (Vyskumny Ustav Jadrovych Elektrarni, Jas- 
lovske Bohunice (Czechoslovakia); Vyskumny Ustav Vod- 
neho Hospodarstva, Bratislava (Czechoslovakia)). 25 Sep 
1987. (In Slovak). NTIS (US Sales Only), PC A10/MF 
AOi. Order Number DE88705528/JAW. (CONF-8509461— 


) 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

Proceeding from earlier procedures for determining /sup 90/ 
Sr, /sup 137/Cs, /sup 144/Ce and /sup 60/Co in sea water by co- 
precipitation, a number of modifications of the procedure was 
tested. The experiments were made on model solutions using the ra- 
diotracer technique. The aim was to find a procedure for obtaining 
a coarse mixed precipitate which would sediment within one day 
and would not pass through a routine filter paper. The developed 
procedure was successfully tried for determining /sup 134/Cs, /sup 
137/Cs and /sup 60/Co in samples of surface waters in the sur- 
roundings of the nuclear power plants in Jaslovske Bohunice. 
(B.S.). 2 tabs., 6 refs. 


17906 (INIS-SU—68, pp 562) System of contactless con- 
trol of binary media composition. Volkova, O.A.; Morgunov, 
Eh.I.; Nazarov, A.N. 1988. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE89780021/ 
JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 














40 CHEMISTRY 
4001 Analytical And Separations Chemistry 





17907 (IS-T—1328) High resolution-sensitivity character- 
ization of polycyclic aromatic hydrocarbon-DNA adducts 
using fluorescence line narrowing spectrometry. Cooper, R.S. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 154p. NTIS, PC A08/MF AOl - OSTI; 1; GPO Dep. 
Order Number DE89007611/JAW. 

The application of fluorescence line narrowing spectrometry 
(FLNS) to the investigation of polar polycyclic aromatic hydrocar- 
bon (PAH) metabolites and their corresponding DNA adducts is 
demonstrated. The selectivity is shown through the successful reso- 
lution of all components in separate mixtures of similar but distinct 
derivatives of benzo[a]pyrene, benz[aJanthracene, and chrysene. 
The separate mixtures were composed of six metabolites, five DNA 
adducts, each metabolite and its corresponding DNA adduct, and 
six metabolites and two DNA adducts. The broad applicability of 
FLNS is demonstrated through applications to the analysis of 
globin adducts, PAH metabolites in urine, and real samples, and to 
the investigation of carcinogenic metabolic pathways. 98 refs., 31 
figs., 5 tabs. 


17908 (IS-T—1372) New stationary phases for efficient 
separations and selectivity studies in anion chromatography. 
Warth, L.M. (Ames Lab., IA (USA)). Jul 1988. Contract 
W-7405-ENG-82. 16lp. NTIS, PC A08/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007603/JAW. 

Spacer arm anion-exchange resins for single-column ion 
chromatography (SCIC) were prepared by a two-step procedure 
consisting of a bromoalkylation of Rohm and Haas XAD-1 resin 
under mild conditions, followed by amination with trimethylamine. 
The five resins prepared are all of a similar, low capacity and con- 
tain a one-, two-, three-, four- or six-carbon spacer arm linkage be- 
tween the resin surface and the quaternary ammonium exchange 
group. The selectivity of these resins for mono- and divalent anions 
is evaluated and explained using classical ion-exchange theory. Tri- 
methylammonium, tributylammonium and _ tributylphosphonium 
anion-exchange resins were synthesized and used for SCIC. The 
three resins were prepared using a 7 to 12 wm polystyrene-divinyl- 
benzene resin and are all of a similar, low capacity. A new station- 
ary phase for anion chromatography was prepared by a simple 
method of coating quaternized latex particles onto the surface of 
unsulfonated polymeric resins. These latex-coated resins are used to 
obtain highly efficient anion separations. 144 refs., 27 figs., 10 tabs. 





17909 (IS-T—1373) The use of liquid chromatography for 
the analysis of metal ions in aqueous solutions and for the de- 
termination of water in organic matrices. Fortier, N.E. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 194p. NTIS, PC A09/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007605/JAW. 

The value of a p-phenylenediammonium eluent in single- 
column ion chromatography is demonstrated. It is shown to be par- 
ticularly useful for separating trivalent aluminum from common di- 
valent metal ion interferences. The aluminum is detected with a 
conductivity detector. Postcolumn reaction in liquid chromatogra- 
phy is reviewed. The application of disodium 1-(2-thiazolylazo)-2- 
naphthol-3,6-disulfonate (TAN-3,6-S) to the detection of metal ions 
in single-column ion chromatography with a visible absorbance de- 
tector is explored. Temperature is shown to affect the retention 
times of divalent and trivalent metal ions in ion chromatography. 
Several chromatographic separations are improved by operating the 
system at elevated temperature. Two methods for the determination 
of water in organic matrices using liquid chromatography and a 
spectrophotometric detector are presented. Both employ a chroma- 
tographic separation by ion-exclusion. The first detection method 
makes use of solvatochromism, the shift in an organic spectrum 
which occurs as solvent polarity is changed. The second detection 
method uses a solid-phase postcolumn reactor containing a cation- 
exchange resin in the H* form. This reactor acts as catalyst for a 
reaction occurring between water and two components of the 
mobile phase, methanol and trans-cinnamaldehyde. 122 refs., 40 
figs., 16 tabs. 
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17910 (IS-T—1376) High resolution electronic spectros- 
copy of para-alkyl substituted phenols and tetramethyl cyclo- 
butane-1,3-dione. Song, Kyuseok. (Ames Lab., IA (USA)). 
Jul 1988. Contract W-7405-ENG-82. 224p. NTIS, PC A10/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007629/JAW. 

High resolution electronic spectroscopy is demonstrated in 
the study of the electronic structure of para-alkyl substituted phen- 
ols (p-cresol, p-ethylphenol, p-isopropylphenol, p-propylphenol, p- 
sec-butylphenol, p-tert-butylphenol, and p-pentylphenol) and 
2,2,4,4-tetramethyl cyclobutane-1,3-dione (TMCBD). The study on 
p-alkyl substituted phenols performed by laser induced fluorescence 
in a supersonic jet provided rich information of the electronic and 
vibrational structures of p-alkyl substituted phenols in the excited 
state as well as in the ground state. This study also provided a con- 
venient method for the identification of conformational isomers of 
molecules in the excited state by observing fluorescence excitation 
spectra of the molecules to be studied. The study of TMCBD per- 
formed by fluorescence and low temperature polarized absorption 
spectroscopies provided an alternative technique for the study of 
electronic structures of molecules which cannot be studied in the 
gas phase under high resolution conditions due to the low fluores- 
cence quantum yields or low vapor pressures of the molecules to be 
studied. Additionally, a complete vibrational analysis in the excited 
state (S:) as well as in the ground state was performed. 43 refs., 16 
figs., 5 tabs. 


17911 (IS-T—1402) Preconcentration of metal complexes 
from samples of high salt content for determination by induc- 
tively coupled plasma mass spectrometry. Plantz, M.R. 
(Ames Lab., IA (USA)). Jul 1988. Contract W-7405-ENG- 
82. 65p. NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89007637/JAW. 

This thesis discusses the pre-concentration of metal complex- 
es by the adsorption of these complexes on a polymeric resin bed. 
This absorption technique is then applied to the separation and pre- 
concentration of analyte metais from interfering matrix elements for 
the instrumental technique of Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS). This preconcentration effect is obtained 
by using bis-(carboxymethyl)dithiocarbamate to complex a wide 
range of transition metals. These complexes are adsorbed onto a 
polystyrene-divinylbenzene resin bed in acidic conditions, and are 
easily desorbed by introducing a basic eluent into the column. This 
method is currently successful with the analyte metals V, Cr, Ni, 
Co, Cu, Mo, Pt, Hg, and Bi. These elements are determined in a 
variety of matrices, such as seawater and urine. The accuracy of 
the method is verified by the analysis of a standard sample. Detec- 
tion limits on the order of low parts per trillion were obtained for 
all the metals studied. 31 refs., 16 figs., 4 tabs. 


17912 (JINR-R—14-88-350) X-ray and nuclear methods 
for comparative analysis of environmental samples. Kudrya- 
shov, V.I.; Gundorina, S.F.; Frontas’eva, M.V.; Saidmura- 
dov, Zh. (Leningradskij Gosudarstvennyj Univ. (USSR); 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics; AN Uzbekskoj SSR, Tashkent. Inst. Ya- 
dernoj Fiziki). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1988. 12p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1 - OSTI; INIS. 
Order Number DE88705840/JAW. 

X-ray and instrumental neutron activation methods, and in 
some cases methods of photon activation (X-ray spectral analysis 
with proton activation and analysis on the basis of (p, n) reaction) 
were used to obtain elementary content of different water samples. 
The possibility of getting space-time dependences of trace elemen- 
tary concentrations in water (and under certain conditions in atmos- 
phere) is shown. These data are to be used at a complex investiga- 
tion of sanitary norms of water systems. The advantages of above- 
mentined methods are discussed for obtaining different elementary 
content in water in different ways. 10 refs.; 6 figs.; 2 tabs. 
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17913 (KAERI/RR—639/87) Neutron activation analy- 
sis. Kim, Young Kuk; Jung, Yong Sam; Chung, Young Ju. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 46p. (In Korean). 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705893/JAW. 

Neutron activation analysis for fourteen rare earth elements 
in nuclear grade uranium is reported. The interference due to bulk 
uranium has been removed by passing the sample through a cation 
exchange column before irradiation. The synthetic reference was 
analysed in order to assess the accuracy and precision of the 
method. Consequently, the method is shown to be suitable for ap- 
plication to routine analysis of uranium sample during purification. 


17914 (MLM—3571) Preparation and characterization of 
palladium particles. Silver, G.L.; Leahy, B.T.; Martin, F-.S. 
(EG and G Mound Applied Technologies, Miamisburg, OH 
(USA)). 15 Feb 1989. Contract AC04-88DP43495. 47p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007302/JAW. 

Palladium particles were prepared by burning palladium 
loaded ion exchange resins and reducing the combustion products 
with hydrogen gas. The particles can be compressed into pellets. 
Properties of the pellets, such as resistance to the flow of hydrogen 
gas and rate of exchange with deuterium, have been measured. 2 
refs., 16 figs., 17 tabs. 





17915 (PB—89-130751/XAB) Carcinogen/mutagen detec- 
tor for HPLC (high-performance liquid chromatography). 
Final report, 15 July 1986-31 August 1987, Bakale, G. (Case 
Western Reserve Univ., Cleveland. OH (USA). Dept. of 
Radiology). 4 Dec 1987. 12p. NTIS, PC A03/MF AO1. 

A project to develop a detector to measure chemical car- 
cinogens was carried out. The new detector was to be sensitive 
enough to be compatible with high-performance liquid chromatog- 
raphy (HPLC). The basis for the detector was the difference in the 
rates at which carcinogens and noncarcinogens attach excess elec- 
trons. The difference was discovered in pulse conductivity studies 
of the attachment rate constants (k(e)) of excess electrons. A rigor- 
ous validation study of the k(e) test was completed and reported. 
The k(e) test results for 152 chemicals previously screened were 
compared with newly published data on the carcinogenic properties 
of chemicals. The accuracy of the k(e) test was superior to that of 
the Ames bioassay. The use of the k(e) test in a carcinogen-screen- 
ing battery and the cost effectiveness of the k(e) test were included. 
In occupational studies, normal-phase HPLC was demonstrated as 
an efficacious means of separating a class of chemical carcinogens 
frequently found at the workplace such as polycyclic aromatic hy- 
drocarbons. Samples of coal tar and diesel emissions were separated 
using normal-phase HPLC which illustrated that such samples 
could be screened with the carcinogen detector. 


17916 (PB—89-136733/XAB) Measurement of the total 
gas content of a liquid. Franklin, R-E.; Rozewicz, J. (Oxford 
Univ. (UK). Dept. of Engineering Science). 1986. 15p. 
(OUEL— 1643/86). NTIS, PC E04/MF E04. 

A new apparatus for the measurement of the total gas con- 
tent of a liquid is described and its use illustrated. Research in the 
general field of cavitation often requires a determination of the total 
gas content of the liquid. In the past the only practically available 
instrument for this measurement has been the constant-volume van 
Slyke apparatus, sometimes called a blood analyzer. The measure- 
ment technique of this apparatus is based on the creation of a 
vacuum over a liquid sample by lowering an auxiliary mercury res- 
ervoir, and the measurement of pressures by means of a mercury 
manometer. A new apparatus devised to overcome was designed 
and is described. The use of mercury, which was a cause of sub- 
stantial operating problems in the old apparatus, was eliminated. 
The weight and dimensions are both several times smaller and 
permit its use as a portable instrument. The results of two simple 
experiments with water are also described. 
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17917 (PCCF-T—8710) Study of arsenic and molybde- 
num distribution in the body during thermal springs treat- 
ments, using neutron activation analysis. Mannou, B. (Cler- 
mont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Phy- 
sique Corpusculaire). Jun 1987. 98p. (In French). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE88757032/JAW. 

At La Bourboule City, the arsenic and molybdenum ele- 
ments are contained in great concentration in the watering place. 
So, thermal neutron activation analysis was applied to measure ar- 
senic and molybdenum amplitudes after the treatments in some 
organs. Their variations are determined for the first time in blood 
versus time. Contamination by experimental materials used are re- 
duced as possible or evaluated to take them into account in the re- 
sults. It appears that rabbits are better standards than rats to make 
preliminary studies with animals. These experiments have been 
completed with studies on man. After drinking, there is a specific 
accumulation of arsenic in breaths while after aerotherapeutics it 
happens in trachea. The measures indicate minima in blood concen- 
trations of arsenic and molybdenum at the tenth day of thermal 
spring treatment; there are maxima in urines at the same time. The 
overall radiochemical neutron activation analysis and gamma ray 
high resolution spectrometry appear as a unique and powerful pro- 
cedure to resolve the difficult biomedical problems. 
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REFER ALSO TO CITATION(S) 16932, 16933, 16934, 16937, 16951, 17004, 
17242, 17551, 17737, 17740, 17799, 17807, 17895, 17896, 17910, 17911, 17945, 
18154 


17918 (AD-A—200996/7/XAB) Catalysis of G agent hy- 
drolysis in micellar solutions of 0-iodosobenzoic acid. Leslie, 
D.R. (Materials Research Labs., Ascot Vale (Australia)). 
Sep 1988. 20p. (MRL-R—1134). NTIS, PC A03/MF AOI. 

Several recent reports have demonstrated that o-iodosoben- 
zoic acids (o-IBA) can function as highly effective nucleophilic 
catalysts for the hydrolysis of organophosphorus (OP) esters. Con- 
sequently, considerable interest in this class of compounds as cata- 
lysts for nerve agent destruction has been generated within the de- 
fence science community. However, the number of OP ester sub- 
strates used to determine the efficiency of these catalysts was limit- 
ed and did not include any of the nerve agents GA, GB, or GD. 
Furthermore, it was noted that catalysis by 0-IBA’s in the absence 
of cationic micelles is unremarkable. Rate acceleration in micellar 
solutions arises from differing rated of reaction of the substrate in 
the bulk aqueous and micellar phases as well as the partitioning of 
the substrate between these phases (4). This partitioning of substrate 
depends upon its hydrophobic and electrostatic interactions with 
the micelles. 


17919 (DOE/ER/13488—1) Thermodynamics of finite- 
time processes: Accomplishments and work in progress, 1986-- 
1989, Berry, R.S. (Chicago Univ., IL (USA)). 1989. Con- 
tract FG02-86ER13488. 9p. NTIS, PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89006726/JAW. 

Work on thermodynamics in the following processes/re- 
search areas is briefly described: geometric thermodynamics, ther- 
modynamics, dissipative engines, radiations and the slowing of an 
atomic beam, time-constrained adiabatic engines, a Hamilton’s prin- 
ciple for nonequilibrium systems with heat flow, separation process- 
es, paradigmatic models and strategies for optimal process designs. 
15 refs. (CBS) 


17920 (DOE/ER/13583—3) Macrocyclic ligands for ura- 
nium complexation: Progress report, August 15, 1986--Janu- 
ary 28, 1989. Potts, K.T. (Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Chemistry). 28 Jan 1989. Con- 
tract FG02-86ER13583. 55p. NTIS, PC A04 - OSTI. Order 
Number T189006910/JAW. 

Macrocycles, designed for complexation of the uranyl ion by 
computer modeling studies and utilizing six ligating atoms in the 
equatorial plane of the uranyl ion, have been prepared and their 
ability to complex the uranyl ion evaluated. The ligating atoms, 
either oxygen or sulfur, were part of acylurea, biuret or thiobiuret 
subunits with alkane chains or pyridine units completing the macro- 
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cyclic periphery. The macrocycles studied formed uranyl complex- 
es in solution but no crystalline complexes have been isolated to 
date. Acyclic ligands containing the same atoms in equivalent func- 
tional entities were found to form a crystalline 1:1 uranyl-ligand 
complex whose structure was established by X-ray data. This com- 
plex underwent a facile, DMSO-induced rearrangement to a 2:1 
uranyl-ligand complex whose structure was also established by X- 
ray data. The intermediates to the macrocycles all behave as excel- 
lent ligands for the complexation of transition metals. Acylthiourea 
complexes of copper and nickel as well as intermolecular, binuclear 
copper and nickel complexes of bidentate carbonyl thioureas 
formed readily and their structures were established in several rep- 
resentative instances by X-ray structural determinations. Tetraden- 
tate bis(carbonylthioureas) were found to be very efficient selective 
reagents for the complexation of copper in the presence of nickei 
ions. 21 refs., 7 figs., 10 tabs. 


17921 (DOE/ER/13633—3) Energy conversion processes 
based on molecular excited states: Progress report, August 1, 
1988--July 31, 1989. Meyer, T.J. (North Carolina Univ., 
Chapel Hill (USA)). Feb 1989. Contract FG05-86ER 13633. 
9p. NTIS, PC A02/MF A0O1 - OSTI; 1; GPO Dep. Order 
Number DE89007322/JAW. 

In the past year significant progress has been made in three 
related areas. We have continued to develop new MLCT excited 
state systems. This work involves a combination of synthetic chem- 
istry and photophysical measurements to elucidate excited state 
properties. In a second area, the synthetic chemistry has been de- 
veloped for the attachment of metal-to-ligand charge transfer 
(MLCT) chromophores to a soluble 1:1 copolymer of styrene and 
p-chloromethylstyrene. The extent of loading of the chromophore 
or of electron or energy transfer quenchers can be varied systemati- 
cally by controlling the preparative conditions. In a third area, our 
work has continued on the preparation of thin film molecular level 
assemblies which contain chromophore/quencher combinations, 
and the investigation of their properties. We have extended our ear- 
lier results on chemical binding in chlorosulfonated polystyrene 
films to a variety of organic or inorganic chromophores. 11 refs. 


17922 (DOE/ER/45100—12) Theoretical studies of che- 
misorption and surface reactions on nickel and silicon: 
Progress report for period June 15, 1988--June 14, 1989, 
Whitten, J.L. (State Univ. of New York, Stony Brook 
(USA)). 26 Jan 1989. Contract FG02-84ER45100. 10p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006951/JAW. 

The main emphasis of this work is on the energetics of ad- 
sorption as a function of surface site. Research this year mainly 
concerned the following sequence of reactions on Ni(111): (1) CH 
+ H = CHkp, (2) CH2 + H = CHs, and (3) CHs + H = CH. 
Energetics and structural information are obtained for the CH, 
CHe, CHs and H species at the most stable sites on Ni(111) and for 
intermediate steps along the reaction pathway. Frequencies of H-, 
HC-, H2C- and HsC- surface vibrations and CH vibrations are cal- 
culated, and these values generally are in excellent agreement with 
experiment. Calculations on the dissociation of CH, on Ni(111) 
show that an atop Ni dissociation site is most favorable energetical- 
ly, but the smallest barrier calculated is approximately 23 kcal/mol. 
Further studies of CH, dissociation are planned. Initial studies of 
the adsorption of HzO and NHs on Ni(111) were undertaken. These 
lone pair electron species are found to adsorb preferentially at atop 
Ni sites, but energy differences between the 3-fold, bridge and atop 
sites are calculated to be very small, <0.2eV. These results are in 
sharp contrast to those for hydrocarbon and H atom fragments for 
which high symmetry sites were energetically preferred. 


17923 (DOE/SR/14014—4) Solubility products and ther- 
modynamic functions for the lanthanon fluoride-water sys- 
tems. Menon, M.P. (Savannah State Coll, GA (USA). 
Dept. of Chemistry). Dec 1988. Contract FG09-84SR14014. 
37p. NTIS, PC A03 - OSTI. Order Number DE89006366/ 
JAW. 

The specific objectives of this research were: (1) to measure 
the solubilities, solubility products and thermodynamic functions for 
the dissolution of the fluorides of six lanthanons (lanthanum, prase- 
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odymium, neodymium, samarium, gadolinium and lutetium) using 
radiometric, conductometric and potentiometric techniques; (2) to 
measure the stability constants of the fluoride complexes of each of 
the above lanthanide ions using a simplified potentiometric tech- 
nique; and (3) to establish the general trend in the solubilities and 
thermodynamic functions for the lanthanon fluoride-water systems. 
Experimental results indicate that the solubilities and pk/sub sp/ 
values of lanthanon trifluorides do not follow a pattern of gradual 
increase or decrease with the atomic number of lanthanons. The so- 
lubilities of all lanthanon trifluorides in buffered solutions of con- 
stant ionic strength (0.5 M) show a minimum at a pH between 3 
and 4. Standard enthalpy and free energy changes for the dissolu- 
tion of the fluorides in water are both positive, while the entropy 
changes, except for YbFs, are negative. Although the stability con- 
stant for the monofluoride complexes can be measured with great 
precision those for difluoride complexes have considerable error in 
measurement. The report includes six tables and five graphics con- 
taining experimental results and trends. (CAF) 


17924 (FRCEA-TH—171) Preparation and characteriza- 
tion of very pure zirconium tetrafluoride. Application to 
fluorinated glass. Bridenne, M. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Div. 
d'Etudes de Separation Isotopique et de Chimie Physique; 
Rennes-1 Univ., 35 (France)). Dec 1986. 160p. (In French). 
NTIS (US Sales Only), PC A08/MF A01. Order Number 
DE88757008/JAW. 

The synthesis of anhydrous and very pure zirconium tetra- 
fluoride from zirconium tetraborohydride is studied. Zr F/sub 4/ is 
used for fabrication of fluorozirconate glass. Zr (BH/sub 4/)/sub 4/ 
is purified by sublimation. Two fluorinating agents F/sub 2/ and 
anhydrous HF are used for fluorination. The apparatus is made of 
fluorinated polymers and a Kel-F prototype reactor was realized. 
20 g of Zr F/sub 4/ are obtained in 44 hrs with a yield of 88 %. 
Purity is characterized by chemical analysis (atomique absorption 
spectroscopy and spark mass spectroscopy) and absorption of an 
optical fiber made of zirconium tetrafluoride. Cr, Ni, Co and Cu 
content is lower than 0.1 ppm. Possibility of pilot scale production 
is discussed. 


17925 (IC—88/267) Molecular orbital approach to the 
CO chemisorption on Cu(100). Shen Dingli; Zhang Kaiming. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Fudan Univ., Shanghai, SH (China). Dept. of Phys- 
ics). (International Centre for Theoretical Physics, Trieste 
(Italy)). Sep 1988. 17p. NTIS (US Sales Only), PC A03/MF 
AOl1 - OSTI; INIS. Order Number DE88705668/JAW. 

A charge self-consistent molecular orbital calculation is per- 
formed to examine the chemisorption properties of CO on Cu(100) 
surface. It is found that 1-, 2- and 4-fold sites are all possible and 
Co is perpendicular to the substrate with carbon bonds to the sur- 
face copper atoms. Fourfold indentation is predicted as the most 
stable site. Size effect plays a reasonable role in determining adsorp- 
tion geometry. Preliminary discussions have been made to elucidate 


the origin of two CO chemisorption phases. (author). 16 refs, 4 figs, 
2 tabs. 


17926 (IC—88/285) Dynamic scattering from multicom- 
ponent polymer systems. Benmouna, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Sep 1988. 
12p. NTIS (US Sales Only), PC A03/MF AOl1 - OSTI, 
INIS. Order Number DE88705677/JAW. 

The application of Random Phase Approximation to dynam- 
ic scattering from multicomponent polymer systems is considered. 
The effect of excluded volume interaction between polymer species 
is investigated. A simple method of introducing solvent dynamics is 
proposed. This method allows for obtaining dynamics of pure poly- 
mer mixtures from dynamics of corresponding solutions. The scat- 
tering functions of mixtures of three polymers is shown to be char- 
acterized by two exponential decay modes. (author). 12 refs. 


17927 (IC—88/302) Application of the Ornstein-Zernike 
formalism to polymer and copolymer blends. Benmouna, M. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Sep 1988. 1lp. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705686/JAW. 
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The Ornstein Zernike formalism is shown to be applicable to 
polymer and copolymer blends. Direct correlation functions are ob- 
tained from the solution problem by using a simple procedure 
which was suggested before (M. Benmouna, H. Benoit and W. Wu, 
to be published in Macromolecules). This procedure consists essen- 
tially of replacing the volume fraction of solvent by the quantity 
phi/sub c/N/sub c//P/sub c/(q) where phi/sub c/, N/sub c/ and 
P/sub c/(q) are the volume fraction, the degree of polymerization 
and the form factor as a function of momentum transfer q, respec- 
tively. (author). 9 refs. 


17928 (IC—88/303) Spinodal decomposition in polymer 
blends. Benmouna, M. (International Centre for Theoretical 
Physics, Trieste (Italy)). Sep 1988. 12p. NTIS (US Sales 
Only), PC A03/MF A0Oi - OSTI; INIS. Order Number 
DE88705687/JAW. 

The kinetic of spinodal decomposition in polymer blends is 
investigated. The time evolution of the polymer composition fluctu- 
ations is determined using the multiple time-scales method. It is 
shown that for short times, the initial growth rate is consistent with 
the prediction of the linear theory based on the Random Phase Ap- 
proximation. As the time increases, the composition fluctuations 
tend to a constant value due to nonlinear effects. (author). 15 refs, 1 
fig. 


17929 (IC—88/338) Gap states of charged soliton in po- 
lyacetylene. Lu Dingwei; Sun Xin; Liu Jie; Fu Rouli. 
(Fudan Univ., Shanghai, SH (Chira). Deni. of Physics; 
International Centre for Theoretical Physics, Trieste (Italy); 
Sichuan Normal Univ., Chengdu (China). Inst. of Solid 
State Physics; Shanghai Inst. of Technical Physics (China). 
Lab. of Infrared Physics). (International Centre for Theoret- 
ical Physics, Trieste (Italy)). Oct 1988. 9p. NTIS (US Sales 
Only), PC A02/MF AO1 - OSTI; INIS. Order Number 
DE88705706/JAW. 

By considering the electron interaction in polyacetylene, it is 
found that two gap states in charged solitons of trans-polyacetylene 
exist: one is deep level, another is shallow level. The deep one 
shifts 0.23 ev down (for positive soliton) or up (for negative soliton) 
from the center of the gap; while the shallow one is 0.06 ev under 
the bottom of conduction band (positive soliton) or above the top 
of valence band (negative soliton). These results agree with the ab- 
sorption spectra of trans-polyacetylene. (author). 5 refs, 4 figs. 


17930 (IC—88/342) Stability analysis for complexes in 
calcium-alkali bromide solutions. Akdeniz, Z.; Dalgic, S.; Er- 
bolukbas, A.; Tosi, M.P. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Oct 1988. 9p. NTIS (US Sales 
Only), PC A02/MF AO1 - OSTI; INIS. Order Number 
DE88705708/JAW. 

We discuss the dependence of the stability of tetrahedral 
complexes in molten halide mixtures on the halogen species. This is 
done by calculating the equilibrium concentration of (CaBr/sub 4/ 
)/sup 2-/ complexes in calcium-alkali bromide solutions as a func- 
tion of composition, in comparison with earlier calculations on the 
calcium-alkali chloride systems. The comparison supports a possible 
trend of increasing stability from chlorides to bromides, provided 
that halogen polarizability or chemical bonding contribute apprecia- 
bly to the binding of a complex. Supporting evidence is noted and 
further experiments are suggested. (author). 10 refs, 2 figs. 


17931 (IC—88/343) Stability diagrams for complexes in 
molten mixtures of halide salts. Akdeniz, Z.; Tosi, M.P. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1988. 19p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705709/JAW. 

The stability of local fourfold coordination for divalent and 
trivalent metal ions in liquid mixtures of polyvalent metal halides 
and alkali halides is classified by means of structural coordinates 
obtained from properties of the elements. In parallel with earlier 
classifications of compound crystal structures and molecular shapes, 
the elemental properties are taken from first-principles calculations 
of valence electron orbitals in atoms, in the form of (i) the nodal 
radii of Andreoni, Baldereschi and Guizzetti or (ii) the pseudo-po- 
tential radii of Zunger and Cohen. As a third alternative we also 
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consider a classification based on Pettifor’s phenomenological 
chemical scale of the elements. The alternative structural classifica- 
tion schemes that are developed from these elemental properties are 
very successful in distinguishing molten mixtures in which the 
available experimental evidence indicates stability of complexes”, 
ie. long-lived fourfold coordination of polyvalent metal ions. 
(author). 55 refs, 3 figs. 


17932 (INIS-mf—11355, pp H5) Determination of 
oxygen coefficient for hyperstoichiometric uranium-plutonium 
mixed oxide by solid-electrolyte-based coulometric technique. 
Teske, K.; Nebelung, C.; Kapshukov, I.I.; Sudakov, L.V.; 
Bevz, A.S. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic); RIAR, Dimi- 
trovgrad (USSR)). Nov 1988. (CONF-8811155—). 

From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


17933 (INIS-mf—11355, pp F6) On the thermal decom- 
position of lanthanum oxyhalogenide mixed phases. Starick, 
D.; Pscheidl, B.; Schwarz, L.; Herzog, G. (2399500DD). 
Nov 1988. (In German). NTIS (US Sales Only), PC A05/ 
MF AOl. Order Number DE88705531/JAW. (CONF- 
8811155—). 

From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


17934 (IS-T—1357) Sample introduction techniques for 
inductively coupled plasma mass spectrometry. Jiang, Shiuh- 
Jen. (Ames Lab., IA (USA)). Jul 1988. Contract W-7405- 
ENG-82. 137p. NTIS, PC A07/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89005724/JAW. 

Arc nebulization is employed as a sample introduction 
method for elemental and isotopic analysis of conducting solids and 
non-conducting powdered samples with an inductively coupled 
plasma mass spectrometer (ICP-MS). Detection limits are in the pg 
g-! range and relative precision and accuracy are {approximately} 
5% for elements studied. The precision for isotope ratio measure- 
ments of non-conducting powders is {approximately} 1% for major 
constituents. A simple liquid chromatographic method is described 
for the removal of some interferences for the ICP-MS determina- 
tion of Cu, Zn, and Cd. Detection limits are 1 to 2 ug L~'. Isotope 
ratios for Cu, Zn, and Cd have also been determined with reasona- 
ble precision (1--2.5%) on eluting peaks. This observation indicates 
that it is possible to do quantitative elemental analysis by isotope 
dilution with liquid chromatography (LC) and/or flow injection 
(FI) sample introduction. Speciation” measurements are demon- 
strated by LC separation of phosphorous and sulfur containing 
compounds with ICP-MS detection. The response factors for P and 
S are independent of the individual compound. Detection limits are 
0.4--4 ng for P and {approximately} 7 ng for S despite the high 
background at m/z = 31 and m/z = 34. 40 refs. 


17935 (IS-T—1362) Catalytic dehydrogenative condensa- 
tion of silyl hydrides and amines: Thermal decomposition of 
silazanes and polysilazanes. Kinsley, K.K. (Ames Lab., IA 
(USA)). Jul 1988. Contract W-7405-ENG-82. 194p. NTIS, 
PC A09/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007604/JAW. 

The synthesis of silazanes by the condensation of silyl hy- 
drides and amines or ammonia has been shown to be catalyzed by 
palladium chloride or ruthenium dodecacarbonyl. The synthesis of 
diaminosilanes can also be catalyzed by the same catalysts. At- 
tempts to prepare disilazanes from triethylsilane and butylamine 
were not successful. The synthesis of polysilazanes was shown to 
be possible at room temperature when palladium chloride was used 
as the catalyst. Ruthenium dodecacarbonyl was not useful under 
these conditions. The molecular weight of the polysilazane is de- 
pendent upon the rate of ammonia addition to the silane solution. 
When trihydrosilanes were condensed with ammonia no silicon hy- 
drogen bonds remained in the polymer indicating that extensive 
crosslinking had occurred. 86 refs., 10 figs., 23 tabs. 
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17936 (IS-T—1368) The kinetics of the reductive decom- 
position of calcium sulfate with carbon monoxide. Oh, Jae 
Seung. (Ames Lab., IA (USA)). Jul 1988. Contract W-7405- 
ENG-82. 200p. NTIS, PC A09/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007592/JAW. 

The kinetics for the reductive decomposition of calcium sul- 
fate in the presence of carbon monoxide were investigated using 
thermogravimetric equipment under various conditions of tempera- 
ture (1050--1200{degree}C) and gas composition (0--7% carbon 
monoxide, 0--10% sulfur dioxide, and 10--50% carbon dioxide). Pel- 
lets reacted at selected conditions were withdrawn from the reac- 
tion system at various stages of the reaction and analyzed by x-ray 
powder diffraction, scanning electron microscopy with electron mi- 
croprobe, and BET surface area analysis. 52 figs., 11 tabs. 


17937 (IS-T—1390) Synthesis and reactions of organome- 
tallic complexes of 2,3-dihyrothiophene and dithiocarbenes. 
Glavee, G.N. (Ames Lab., IA (USA)). Feb 1989. Contract 
W-7405-ENG-82. 194p. NTIS, PC A09/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89007576/JAW. 

Chemical reactions and preparation of platinum, tungsten, 
and iron complexes of 2,3-dihydrothiophene and dithiocarbene are 
presented. Data on Hydrogen 1 NMR spectra, infrared spectra, and 
chemical shifts are included. Many structural models and reaction 
kinetics are discussed. 148 refs., 5 figs., 18 tabs. (CBS) 


17938 (KAERI/RR—532/86) Studies on the characteris- 
tics of ion exchange resins in the purification system of nucle- 
ar power plants. Pyun, Hyung Chick; Kim, Ki Yup; Yoon, 
Byung Mok; Nho, Young Chang. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1986. 8lp. (In Korean). NTIS (US Sales 
Only), PC AOS/MF AOl - OSTI; INIS. Order Number 
DE88705845/JAW. 

This research was conducted which involved the synthesis 
of ion exchange resin used for the purification of various water 
streams in nuclear power plants. Polymerization of styrene-divinyl- 
benzene solvent mixtures including catalyst yielded 40-100 mesh 
various types of beads. The copolymer beads were sulfonated with 
sulfuric acid to make cation exchange resin, were chloro-methylat- 
ed with chloromethylmethylether and aminated with various 
amines in order to make anion exchange resin. The physical proper- 
ties of copolymer beads and ion exchange resins were evaluated in 
this study. The cation exchange resin which was synthesized by 
using 8.5% divinylbenzene and diluent such as n-heptane had 
almost the same 4.6 meq/g, dry ion exchange capacity as 4.7 meq/ 
g, dry of Westing House Specification WCAP-7452. But at higher 
divinylbenzene contents than 15%, the ion exchange capacity start- 
ed to decrease. Anion exchange capacity in this experiment was 
lower than 3.5 meq/g,dry of Westing House Specification WCAP- 
7452. An anion exchange resin was synthesized from allylamine 
monomers via radiation induced-polymerization, and a new chelate 
resin was prepared from this resin by introducing a dithiocarbamate 
group, and the adsorption characteristics of metal ions was exam- 
ined toward the chelate resin. 


17939 (KFK—4221) Auger electron spectroscopy of oxi- 
dized titanium overlayers: Speciation of homogeneous and 
heterogenous samples. Moers, H.; Klewe-Nebenius, H.; Pfen- 
ning, G. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Radiochemie). May 1987. 24p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88756962/JAW. 

Auger electron spectroscopy (AES) is often used for the de- 
termination of the quantitative composition and the speciation of 
the materials under investigation. The present work illustrates the 
quantitative analysis of titanium oxides and its application to the 
characterization of a partially oxidized titanium overlayer on top of 
a copper substrate. The quantfication procedure described provides 
an average composition of the surface area investigated. Care has to 
be taken to convert this composition into an information about the 
chemical species present at the sample surface because the observed 
fine structures of the AES spectra cannot be correlated unambig- 
uously with the chemical species present. The AES spectra are not 
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suited to distinguish conclusively between a homogeneous composi- 
tion of the analyzed volume and the presence of a mixture of sever- 
al titanium species. Additional information is required for a final 
distinction between the two possibilities, which can be achieved, 
for example, by X-ray photoelectron spectroscopy (XPS). 


17940 (KFK—4464) Correlation and prediction of ion ex- 
change equilibria on weak-acid resins by means of the surface 
complex formation model. Horst, J. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Radioche- 
mie; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet 
fuer Chemieingenieurwesen). Nov 1988. 175p. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE88757152/JAW. 

The present work summarizes investigations of the equilibri- 
um of the exchange of protons, copper, zinc, calcium, magnesium 
and sodium ions on two weak-acid exchange resins in hydrochloric 
and carbonic acid bearing solutions at 25/sup 0/C. The description 
of the state of equilibrium between resin and solution is based on 
the individual chemical equilibria which have to be adjusted simul- 
taneously. The equilibrium in the liquid phase is described by the 
mass action law and the condition of electroneutrality using activity 
coefficients calculated according to the theory of Debye and 
Hueckel. The exchange equilibria are described by means of a sur- 
face complex formation model, which was developed by Davis, 
James and Leckie for activated aluminia and which has been ap- 
plied to weak-acid resins. The model concept assumes the resin as a 
plane surface in which the functional groups are distributed uni- 
formly. 


17941 (MLM—3576) A mathematical model of isotope 
separation by displacement band chromatography. Setser, 
D.D. (EG and G Mound Applied Technologies, Miamis- 
burg, OH (USA)). 15 Feb 1989. Contract AC04-88DP43495. 
47p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007600/JAW. 

A mathematical model of isotope separation by displacement 
band chromatography has been developed. The chromatographic 
column is represented by two homogeneous phases intimately con- 
tacting each other. The model is one dimensional and based upon a 
differential mass balance within the band. The model assumes in- 
stantaneous local equilibrium of the ion exchange reactions within 
the band and total reflux at the band boundaries. The resultant par- 
tial differential equation is evaluated numerically by an implicit 
finite difference method. All the parameters needed in the model 
are known experimentally except the effective diffusivity. The ef- 
fective diffusivity needed in the model may be approximated from 
experimental studies of flow through packed columns. The effect of 
interphase mass transfer resistance on the separation process may be 
represented in the model by the use of an appropriate effective dif- 
fusivity. The model satisfactorily predicts the transient separation of 
nitrogen isotopes by displacement band chromatography. 13 refs., 6 
figs. 


17942 Method for recovery of actinides from refractory 
oxides thereof using O/sub 2/F/sub 2/. Asprey, L.B.; Eller, 
P.G. (to Dept. of Energy, Washington, DC). US Patent 
4,724,127. 9 Feb 1988. Filed date 17 Feb 1987. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

A method is described for the recovery of actinides present 
in oxides thereof, which comprises the steps of: a. contacting the 
oxide material with O/sub 2/F/sub 2/ at temperatures below ap- 
proximately 25°C for a sufficient period of time for substantial gen- 
eration of the hexafluorides of the actinides to occur; and b. collect- 
ing the generated actinide hexafluorides. 


17943 (ORNL/tr—88-40) Comparison of the molecular 
structure and crystal packing of us-phenylphosphinidene-nona- 
carbonyl-triangulo-tricobalt and us-phenylphosphinidene-nona- 
carbonyl-triangulo-dicobalt iron. Beurich, H.; Richter, F.; 
Vahrenkamp, H. Translated from Acta Crystallographica ; 
No. 38, 3012-3016(1982). Contract AC05-840R21400. 9p. 
NTIS, PC A02/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89006195/JAW. 

The two title compounds CsHsPCo3(CO) and 
CsHsPFeCo2(CO)s differ only in the replacement of one cobalt 
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atom by iron. The paramagnetic CsHsPCos(CO)s crystallizes in the 
monoclinic system. Diamagnetic CsHsPFeCo2(CO)s is monoclinic. 
Both structures have been determined using Patterson and Fourier 
methods and refined to R values of 0.071 (COscompound) and 
0.058 (FeCoz2 compound) for 2841 and 2566 reflections, respective- 
ly. The shapes of both molecules are nearly identical, but the addi- 
tional antibonding electron lengthens the metal{endash}metal bonds 
in the COs compound to 2.717 (2) {angstrom} (av.) as compared to 
2.623 (2) {angstrom} (av.) in the FeCo2, compound. Slight differ- 
ences in the molecular packing of both compounds cause grossly 
different sizes and symmetries of their unit cells. 12 refs., 4 figs., 3 
tabs. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 17564, 17776, 17778, 17887 


17944 (EPRI-EM—6098) Electrolytic technology in the 
metals industry: A scoping study: Final report. Sabatini, J.S.; 
Field, E.L.; Shanley, E.S.; Weiler, D.A. (Electric Power 
Research Inst., Palo Alto, CA (USA); EPRI Center for 
Metals Production, Pittsburgh, PA (USA); Little (Arthur 
D.), Inc., Cambridge, MA (USA)). Jan 1989. 191p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T189007019/JAW. 

The overall purpose of the study was twofold: (1) to evalu- 
ate technologies with respect to the recovery of selected metals 
from both primary and secondary resources, as well as waste re- 
sources, and (2) to identify opportunities that might permit consid- 
eration for joint development by industry and EPRI. The technol- 
ogies of interest are classified as "electrolytic technologies” and in- 
clude electrorefining, electrowinning, and fused-salt electrolysis. In 
the course of this effort, more than 40 metal/commodities were 
screened and reviewed. Seven metal commodities selected for in- 
clusion in this study were copper, iron/steel, lead, magnesium, 
sodium, titanium, and zinc. Sectors considered in this analysis in- 
cluded extraction from ore ("primary industry”) and recovery from 
scrap metal (’’secondary industry’’) as well as waste products. Using 
readily available data for these seven metals, market, industry, and 
current production overviews were developed, followed by the 
identification and evaluation of over 60 potential electrolytic proc- 
esses in nine research categories. In addition, capsule summaries” 
on markets and technologies were prepared for ten metals of sec- 
ondary interest to this study: antimony, chromium, manganese, mo- 
lybdenum, nickel, rare earth oxides, silicon, silver, tin and zirconi- 
um. 254 refs., 10 figs., 11 tabs. 


17945 Organic chemistry in ambient temperature chloroa- 
luminate melts. II. Oxidation of arenes. Zingg, S.P. (Oak 
Ridge National Lab., P.O. Box X, Bldg. 4500S, Oak Ridge, 
TN (US)); Dworkin, A.S.; Smith, G.P. pp v of Proceedings 
of the Electrochemical Society Fall meeting: Extended ab- 
stracts. Volume 87-2. Pennington, NJ; The Electrochemical 
Society (1987). (CONF-871027—). 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Radical cations are intermediates in many important organic 
reactions. The authors are investigating the behavior of arene radi- 
cal cations in ambient temperature chloroaluminate melts consisting 
of mixtures of AlCl/sub 3/ and N-(1-butyl)pyridinium chloride and 
of AICli/sub 3/ and 1-ethyl-3-methyl-1H-imidazolium chloride 
(EMICl) at ambient temperatures. Results for anthracene (An), 
9,10-diphenylantracene (DPA) and perylene (Pe) in acidic AlCl/sub 
3/-EMiCl1 mixtures illustrate three, distinctive types of behavior 
that have been observed. The structures of these molecules are 
given at the end of this abstract. Optical spectroscopic and electro- 
chemical measurements showed that An, Pe and DPA dissolved in 
AICI/sub 3/-EMICI (67-33 m/o) at 25°C to form stable solutions of 
neutral molecules without any sign of sigma complex formation. 
The electrochemical oxidation of DPA was found to be a reversible 
one-electron process. Optical spectroscopic measurements showed 
that the resulting radical cations (DPA/sup +./) were relatively 
stable with a decay of approximately 10% in 24 h. The oxidation of 
An, on the other hand, was only quasireversible and the An/sup 
+./ radical cations underwent rapid reactions to form the 9H-anth- 
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racenium ion (protonated anthracene), which was found to be 
stable in the acidic chloroaluminate melt, and condensed anthra- 
cenes. The oxidation of Pe led to an entirely different behavior, an 
insoluble compound (not yet identified) was formed and the optical 
spectrum of the filtered solution showed no trace of the Pe/sup 
+./ radical cation. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 17919, 17947 


17946 (LBL—26462) Photodissociation of NO2-X (X = 
ClO, NOs, Cl) molecules. Oh, B.Y. (Lawrence Berkeley 
Lab., CA (USA)). Dec 1988. Contract AC03-76SF00098. 
251p. NTIS, PC A1l2/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007314/JAW. 

Studies of the photodissociation of NO2-X molecules, where 
X = ClO, NOs, and Cl, are reported here. Chlorine nitrate 
(CIONO:2) is photolyzed at 248 nm, and the product nitrate radical 
(NOs) is detected by time-resolved resonance absorption. The sum 
of the primary and secondary NOs quantum yields is 1.7 +- 
0.28(20), as measured from analysis of the time-resolved absorption 
profile at NOs; X(0,0,0,1). the Photolysi: Induced Fluorescence 
(PIF) method, which represents the NO2* emission spectrum as a 
linear combination of monoenergetically prepared NOz2 Laser In- 
duced Fluorescence spectra, is derived. This method estimates the 
internal energy distribution (P(E/sub int/)) of NO2* from photoly- 
sis over the range of observations, which is limited to the visible 
spectrum, from 400 to 800 nm or 25,000 to 12,500 cm/sup 
{minus}1/. The PIF spectra of nitrogen dioxide (N2Os) are studied 
at 248 and 193 nm. The PIF spectra of nitryl chloride (NO2Cl) are 
studied at 266, 248 and 193 nm. This investigation demonstrates 
how the internal energy distribution of the reaction products 
changes with the energy of the photolysis laser. This study also 
demonstrates the change in the nascent P(E/sub int/) profile as the 
NO.* molecule undergoes a controlled number of collisions. Time- 
of-Flight/Mass Spectrometry (TOF/MS) study of the photochemi- 
cal reactions of NO2Cl, performed in collaboration with Y.T. Lee 
group, is reported. This method gives the distribution of transla- 
tional energies (P(E/sub Trans/)) of the product molecules, which 
is complimentary to the P(E/sub int/) from the PIF method. 74 
refs., 101 figs., 22 tabs. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 17172, 17900, 17919, 18101, 18102, 18408 


17947 (DOE/ER/00038—3169) University of Notre 
Dame Radiation Laboratory quarterly report, October 1,--De- 
cember 31, 1988. Wiltrout, R. (Notre Dame Univ., IN 
(USA). Radiation Lab.). 12 Jan 1989. Contract AC02- 
76ERO00038. 46p. (NDRL—3169). NTIS, PC A03/MF AOl1 
- OSTI; 1; GPO Dep. Order Number DE89007472/JAW. 

The Notre Dame Radiation Laboratory is a facility of the 
Department of Energy operated for DOE by the University of 
Notre Dame under Contract No. AC02-76ER00038. The majority 
of the programs within the Laboratory are supported by the Office 
of Basic Energy Sciences of DOE and, unless otherwise noted in 
the following, support can be attributed to the Office of Basic 
Energy Sciences. Certain additional programs, so indicated, are 
supported by the Office of Standard Reference Data of the Nation- 
al Bureau of Standards. Research programs are briefly described. 


17948 (PB—89-135701/XAB) Rate constants for reac- 
tions of inorganic radicals in aqueous solution. Quarterly 
report. Neta, P.; Huie, R.E.; Ross, A.B. (National Bureau of 
Standards, Washington, DC (USA). Chemical Kinetics 
Div.). 1988. 257p. NTIS Not avialable NTIS. 

Included in Jnl. of Physical and Chemical Reference Data, 
Vol. 17, No. 3, 1027-1284(1988). Avialable from American Chemi- 
cal Society, 1155 16th St., NW, Washington, DC 20036. 

Rate constants have been compiled for reactions of various 
inorganic radicals produced by radiolysis or photolysis, as well as 
by other chemical means, in aqueous solutions. Data are included 
for the reactions of CO2(1-), COs(1-), Os, Ns, NHz, NO2, POs(2-), 
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PO,(2-), SO2(1-), SOs(1-), SOs(1-), SOs(1-), SeOs(1-), (SCN)2(1-), 
Ch(1-), Bro(1-), In(1-), ClO2, BrO2, and miscellaneous related radi- 
cals, with inorganic and organic compounds. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 17162, 17164, 17165, 17167, 17901, 17947, 
18395, 18398, 18729, 19111 


17949 (CNIC-I—002, pp 829-834) Improvement of radio- 
isotope production technology. Li Yongjian. (Shanghai Inst. 
of Nuclear Research). 1987. NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE89780054/JAW. (CONF- 
870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The widespreading and deepgoing applications of radioiso- 
topes results the increasing demands on both quality and quantity. 
This in turn stimulating the production technology to be improved 
unceasingly to meet the different requirements on availability, vari- 
ety, facility, purity, specific activity and specificity. The major ap- 
proaches of achieving these improvements including: optimizing 
mode of production; enhancing irradiation conditions; amelioration 
target arrangement; adapting nuclear process and inventing chemi- 
cal processing. 


17950 (CNIC-I—002, pp 842-845) Preparation of new ra- 
diotracer used for well logging. Teng Zhengsen. (Academia 
Sinica, Beijing, BJ (China). Inst. of Atomic Energy). 1987. 
NTIS (US Sales Only), PC A99/MF A0Ol1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

/sup 131/Ba-GTP is a new radioactive tracer for well log- 
ging. This tracer has been prepared as microspheres by ‘Sol-Gel’ 
method. The /sup 131/Ba-GTP tracer has very high resolving 
power and accuracy in oil well logging. It has the excellent charac- 
teristics satisfying the requirements of well logging. It has been 
used to determine the water intake profiles of the flooding water 
wells in many oil fields in China. The profiles can provide valuable 
data for the secondary oil recovery engineers to select and to abjust 
the injecting water schemes. 


17951 (DOE/ER/75105—2) Summer school in nuclear 
chemistry: Progress report, October 1, 1987--July 24, 1988. 
Baisden, P.A. (American Chemical Society, Washington, 
DC). 1988. Contract FG05-83ER75105. 49p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007806/JAW. 

This booklet was assembled by the Committee on Training 
of Nuclear and Radiochemists of the Division of Nuclear Chemis- 
try and Technology of the American Chemical Society as an aid to 
students interested in graduate studies in nuclear chemistry, radio- 
chemistry, and related disciplines. The program descriptions con- 
tained herein were solicited from, and provided by, members of the 
Division. For additional information about graduate work, students 
are encouraged to contact the person designated at the bottom of 
each one-page description. The Directory of Graduate Research, 
published by the American Chemical Society, may also prove heip- 
ful in selecting an institution for graduate study. 


17952 (INIS-mf—11349) Abstracts of the papers present- 
ed at the workshop ‘synthesis and application of radioactively 
labelled organic compounds’. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Re- 
public)). Oct 1988. 2p. (In German). (CONF-8810300—). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88705526/JAW. 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 

' The abstracts of the 12 papers read at the Rossendorf work- 
shop comprise syntheses and radioactive labelling of organic com- 
pounds such as herbicides, steroids, peptides and others and their 
application as tracers, above all in kinetic studies. 
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17953 (INIS-mf—11349, pp 1) State and trends in pre- 
paring labelled organic compounds. Bubner, M. Oct 1988. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE88705526/JAW. (CONF-8810300—). 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


17954 (INIS-mf—11349, pp 1) Studies on direct tritia- 
tion of histidine-containing peptides. Oehlke, J.; Mittag, E.; 
Niedrich, H. (Institut fuer Wirkstofforschung, Berlin 
(German Democratic Republic); Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (German Democratic 
Republic)). Oct 1988. (In German). NTIS (US Sales Only), 
PC A0O2/MF AOl. Order Number DE88705526/JAW. 
(CONF-8810300—). 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 







17955 (INIS-mf—11349, pp 1) Synthesis of (14a, 15a-/ 
sup 3/H)levonorgestrel. Wagner, H.; Roemer, J. (Akademie 
der Wissenschaften der DDR, Jena. Zentralinstitut fuer 
Mikrobiologie und Experimentelle Therapie). Oct 1988. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE88705526/JAW. (CONF-8810300—). 


From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


17956 (INIS-mf—11349, pp 2) Synthesis of (phenyl-/sup 
14/C)-labelled dinabuton and dinobutonmethyl. Kolbe, A.; 
Schuette, H.R. (Akademie der Wissenschaften der DDR, 
Halle/Saale. Inst. fuer Biochemie der Pflanzen). Oct 1988. 
(In German). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88705526/JAW. (CONF-8810300—). 


From Workshop ‘synthesis and application of radioactively 


labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


17957 (INIS-mf—11349, pp 2) Synthesis of (2,3-/sup 14/ 
C)aminocyclopropane carboxylic acid and its malonyl! deriva- 
tive. Stock, M.; Schuette, H.R. (Akademie der Wissenschaf- 
ten der DDR, Halle/Saale. Inst. fuer Biochemie der Pflan- 
zen). Oct 1988. (In German). NTIS (US Sales Only), PC 


A02/MF A0O1. Order Number DE88705526/JAW. (CONF- 
8810300—). 


From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 





17958 (INIS-mf—11349, pp 2) Synthesis of (1-/sup 14/ 
C)buminafos. Schneider, B.; Schuette, H.R. (Akademie der 
Wissenschaften der DDR, Halle/Saale. Inst. fuer Biochemie 
der Pflanzen). Oct 1988. (In German). NTIS (US Sales 
Only), PC A02/MF A0Ol. Order Number DE88705526/ 
JAW. (CONF-8810300—). 


From Workshop ‘synthesis and application of radioactively 


labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


17959 (INIS-mf—11349, pp 2) Synthesis and application 
of /sup 14/C-labelled hydrocarbons in the Leipzig Central In- 
stitute for Organic Chemistry. Kopinke, F.D. (Zentralinstitut 
fuer Organische Chemie, Leipzig (German Democratic Re- 
public)). Oct 1988. (In German). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88705526/JAW. (CONF- 
8810300—). 

From Workshop ‘synthesis and application of radioactively 


labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 
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17960 (INIS-mf—11912) Organometallic complex chemis- 
try of plutonium and selected lanthanides. Seemann, U. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Chemie). 16 Jul 1987. 139p. (In German). NTIS (US Sales 
Only), PC AO7/MF AOl. Order Number DE88757141/ 
JAW. 

This study deals with the metallo-organic chemistry of plu- 
tonium and also with that of some lanthanides. For plutonium, the 
conversion of Cs/sub 2/PuCl/sub 6/ with four equivalents KCp is 
investigated. In the series Sm, Gd, Dy and Er, compounds of the 
type Cp/sub 2/LnX and the base adducts with acetonitrile are ana- 
lysed. The ligand X passes the series Cl, N/sub 3/, NCS and NCO. 
Both, the thermal and the vibrational spectroscopic behaviour is in- 
vestigated. In addition, the effect of a changed ligand sphere on the 
optical spectrum is discussed. The adduct-free compounds are de- 
scribed by a ternary reaction not yet known from literature. For 
the first time, force constant calculations are carried out on metallo- 
organic compounds of lanthanides. With the exception of Cp/sub 
2/LnCl compounds, all compouds are presented for the first time in 
the framework of this study. 


17961 (JINR—D-7-87-68, pp 145-156) Radiochemical in- 
vestigations of new elements. Zvara, I. 1987. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The paper reviews recent fundamental works on radioche- 
mistry. The investigations are aimed at studying chemical proper- 
ties of synthetic transfermium elements and at developing the ways 
of separation from irradiated cyclotron targets of single atoms of 
actinoid (Cf-Fm) nuclides produced from a-decay of 104-109 ele- 
ment nuclei. The processes of continuous chemical precipitation 
and W, Ta, Hf isotope separation, being the model of 106, Ns, Ku 
heavy homologue - element separation, are also considered. High- 
sensitive radiochemical ways of detection of transplutonium actin- 
ides are discussed. 9 figs.; 10 tabs. 


17962 (JINR—D-7-87-68, pp 157-166) Recent develop- 
ments in rapid radiochemical separations. Herrmann, G. 
(Mainz Univ. (Germany, F.R.). Inst. fuer Kernchemie; Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609 159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Advantages of radiochemical techniques for rapid actinide 
and superheavy element experiments were discussed. Procedures 
worked out for the study of actinide and superheavy elements 
around element 114 at the UNILAC heavy-ion accelerator are 
briefly reviewed. It is noticed that in case of heavy actinide separa- 
tion computer-controlled performance for discontinuous methods in 
a cyclic mode has led to remarkable progress. 32 refs.; 10 figs. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


17963 (AD-A—201079/1/XAB) Investigation of spray 
dispersion and particulate formation in diesel-fuel flames. 
Final report, 2 December 1983-30 June 1988. Back, L.H.; 
Bankston, C.P.; Kwack, E.Y.; Bellan, J.; Harstad, K. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 15 Aug 1988. 85p. 
(JPL-D—5704). NTIS, PC A05/MF AO1. 

An experimental study of electrostatical atomized and dis- 
persed diesel-fuel jets was conducted at various back pressures to 
40 atm. A new electrostatic injection technique was utilized to gen- 
erate continuous, stable fuel sprays at charge densities of 1.5 - 2.0 
C/m of fluid at one atm, and about 1.0 C/m® at 40 atm. Flow rates 
were varied from 0.5 to 2.5 ml/s and electric potentials to -18 kV. 
Visual observations showed that significant enhanced dispersion of 
charged fuel jets occurred at high back pressures compared to aero- 
dynamic breakup and dispersion. The average drop size was about 
the same as the spray triode orifice diameter, and was between the 
Kelly theory and the Rayleigh limit. The ignition tests, done only 
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at one atm, indicated stable combustion of the electrostatically dis- 
persed fuel jets. 


17964 (DOE/ER/13400—8) Identification and temporal 
behavior of radical intermediates formed during the combus- 
tion and pyrolysis of gaseous fuels: Kinetic pathways to soot 
formation: Progress report, July 1, 1988--June 30, 1989. 
Kern, R.D.; Singh, H.J.; Xie, K. (New Orleans Univ., LA 
(USA). Dept. of Chemistry). Feb 1989. Contract FG05- 
85ER13400. 8p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007563/JAW. 

Research on the pyrolysis of the following compounds is 
briefly addressed: benzene, acetaldehyde, vinylacetylene, pyridine, 
1,2 butadiene, ethylene oxide, toluene, and acetylene. Identification 
of chemi-ions and soot production are discussed. 13 refs. (CBS) 


17965 (PB—89-135578/XAB) Smoke production from 
burning wood, polyurethane and kerosene. Jansson, R.; On- 
nermark, B.; Werling, P.O. (Foersvarets Forskningsanstalt, 
Stockholm (Sweden)). Sep 1988. 33p. (In Swedish). (FOA- 
C—20734-2.4). NTIS, PC E03/MF AOl1. 

By a series of experiments, the generation of smoke-soot 
from a number of fuels was studied. The experiments were per- 
formed in a large and tall compartment (V = 194 m*, h = 6 m). 
Measured quantities were optical smoke density (OD m™‘), the 
smoke-filled volume and the burning rate. From the measurements, 
the value of the smoke potential Do(t) (M?/kg) was calculated. The 
most important result of the investigation was to give some exam- 
ples on the variation of Do in a realistic fire situation - to be com- 
pared to constant, small-scale test values. Some variations observed 
were similarities in Do values in the early fire development - but a 
following sharp decline to negative values in the realistic fire. A 
probable cause of this decline was supposed to be recirculation and 
burning of soot in the fire plume in the smoke-filled compartment. 
The results may be of some value in choosing pertinent Do values 
to calculations of smoke spread in buildings. 
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17966 (PB—89-133474/XAB) Directions in engineering 
research: an assessment of opportunities and needs. (National 
Research Council, Washington, DC (USA)). 1987. 360p. 
NTIS, PC A16/MF AOl1. 

Library of Congress catalog card no. 87-20410. 

The report is an attempt to close the gap in understanding 
the nature of engineering research and to draw attention to the 
need for increased support in several key fields. In the report, the 
table content includes the following: Directions in engineering re- 
search: An assessment of opportunities and needs; Bioengineering 
systems research in the United States: An overview; Construction 
and structural design systems research in the United States: An 
overview; Energy, mineral, and environmental systems research in 
the United States: An overview; Information, communication, com- 
putation, and control systems research in the United States: An 
overview; Manufacturing systems research in the United States: An 
overview; Materials systems research in the United States: An over- 
view; Transportation systems research in the United States: An 
overview. 
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REFER ALSO TO CITATION(S) 16972, 17024, 17139, 17150, 17293, 17311, 
17317, 17319, 17321, 17322, 17329, 17334, 17337, 17339, 17345, 17403, 17418, 
17445, 17480, 17668, 17854, 17903, 18022, 18038, 18074, 18076, 18081, 18124, 
18153, 18463, 18583, 18970, 19042, 19105, 19124 


17967 (AD-A—200833/2/XAB) Prospects for thin-film 
electronic devices of high-Tc superconductors. Braginski, 
A.I.; Forrester, M.G.; Talvacchio, J.; Wagner, G.R. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Research 
and Development Center). 4 Jun 1988. 10p. NTIS, PC A02/ 
MF AOl. 

Pub. in International Workshop on Future Electron Devices 
(Sth)-High-Temperature Superconducting Electron Devices, 171- 
179(2-4 Jun 1988). 
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Passive electronic devices show promise for early applica- 
tions of high-Tc oxide films at radio and microwave frequencies. 
Weak link or microbridge SQUID's and radiation detectors show 
potential, provided that low-frequency noise can be reduced. 
Progress will depend upon control of film surfaces and interfaces, 
maximization of flux pinning, and elimination of localized electron 
states from weak links. 


17968 (AD-A—200923/1/XAB) Quantification of envi- 
ronmental chambers by air-velocity mapping. Technical 
report. Chang, S.K.; Gonzalez, R.R. (Army Research Inst. 
of Environmental Medicine, Natick, MA (USA)). Sep 1988. 
35p. (USARIEM-T—20-88). NTIS, PC A03/MF AOI. 

The air velocity profile of a U.S. Army Research Institute of 
Environment Medicine (USARIEM) test chamber was mapped 
using an anemometer-free system. This particular chamber houses 
an articulated copper manikin. It was found that the air velocity 
within the chamber is a disparate property. Airflow patterns are 
significantly different chamber fan speed settings, and the practice 
of employing a single thermal or cup anemometer to monitor cham- 
ber air velocity, in general, is inadequate. It is recommended that 
the air-velocity profile of a given test chamber should be mapped 
by techniques described in this report, for all protocol studies in 
which air-velocity data are important, such as clothing insulation 
evaluation and convective heat transfer studies. 


17969 (AD-A—201112/0/XAB) New Bedford Harbor Su- 
perfund project, Acushnet River estuary engineering-feasibili- 
ty study of dredging and dredged-material disposal alterna- 
tives. Report 8. Compatibility of liner systems with New Bed- 
ford Harbor dredged-material contaminants. Technical report, 
January-June 1987. Shafer, R.A. (Army Engineer Water- 
ways Experiment Station, Vicksburg, MS (USA). Environ- 
mental Lab.). Oct 1988. 53p. (WES/TR/EL—88-15-8). 
NTIS, PC A04/MF AO1. 

See also Report 1, AD-A200 178. 

New Bedford Harbor sediments contain substantial amounts 
of both organic and inorganic contaminants. Leaching studies with 
this sediment indicate that the leachate generated from the disposal 
of these sediments may contain significant amounts of the same 
contaminants. This investigation examined the available literature 
and data pertaining to the chemical compatibility of synthetic and 
natural liners with both organic and inorganic contaminants. Al- 
though compatibility testing with various liner materials and leach- 
ate with contaminant concentrations exactly like New Bedford 
Harbor sediment leachate is not available, testing with contaminant 
mixtures similar to and with higher concentrations has indicated no 
significant compatibility problems. Lining experience has shown 
that, with low contaminant-concentration mixtures such as the 
leachate generated from disposal of New Bedford Harbor sedi- 
ments, problems with installation may be of more concern than 
liner compatibility. 


17970 (AD-A—201125/2/XAB) Report of the Defense 
Science Board task force on military system applications of 
superconductors. Final report. (Defense Science Board, 
Washington, DC (USA)). Oct 1988. 88p. NTIS, PC A05/ 
MF AOl. 

The Task Force found a number of superconductivity appli- 
cations that could result in significant new military capabilities, in- 
cluding electronics and high-power applications. In particular, su- 
perconducting materials could enable significant military improve- 
ments in: Magnetic Field Sensors with greatly increased sensitivity 
for improved detection and identification capability; Passive Micro- 
wave and Millimeter-wave Components enabling increased detec- 
tion range and discrimination in clutter; Staring Infrared Focal 
Plane Array sensors incorporating superconducting electronics per- 
mitting significant range and sensitivity increases over current scan- 
ning IR sensors; Wideband Analog and Ultra-Fast Digital Signal 
Processing for radar and optical sensors; High-Power Motors and 
Generators for ship and aircraft propulsion leading to: decreased 
displacement; drive-system flexibility; increased range; or longer en- 
durance on station; Magnets/Energy Storage for high power 
microwave, millimeter-wave or optical generators (e.g., free-elec- 
tron laser); capability for powering quiet propulsion systems; Elec- 
tro magnetic Launchers capable of launching hypervelocity projec- 
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tiles for anti-armor weapons and close-in ship defense weapons; and 
Magnetohydrodynamic (MHD) Propulsion enabling ultraquiet 
drives for submarines, torpedoes, and surface ships. 


17971 (AGA—9007107) Compilation of emissions data 
for stationary reciprocating gas engines and gas turbines in 
use by the natural gas pipeline transmission industry. Urban, 
C.M. (American Gas Association, Arlington, VA (USA). 
Pipeline Research Committee; Southwest Research Inst., 
San Antonio, TX (USA)). May 1988. 414p. American Gas 
Association, 1515 Wilson Blvd., Arlington, VA 22209. 
Order Number T189007107/JAW. 

This publication compiles the available exhaust emission data 
for stationary reciprocating engines and gas turbines used by the 
natural gas pipeline transmission industry into a single, easy-to-use 
source. Data in the original issue and the revisions were obtained 
from projects sponsored by the A.G.A. PRC and from inhouse 
projects within a number of the A.G.A. member companies. Addi- 
tional data included in this reissue were obtained from additional 
emissions measurement projects sponsored by the A.G.A. PRC, and 
from A.G.A. member companies and natural gas engine manufac- 
turers. 


17972 (CESI—86-18) Performances of M.V. circuit- 
breakers using different quenching media, with reference to 
industrial plant situation. Di Marco, U.; Manganaro, S.; San- 
tagostino, G.; Cornago, F. (Centro Elecctrotecnico Speri- 
mentale Italiano, Milan). Apr 1986. 9p. (CONF-860705—5). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88756734/JAW. 

From IEEE Power Engineering Society summer meeting; 
Mexico City, Mexico (20 Jul 1986). 

The performance of four medium voltage circuit-breakers 
using different breaking techniques were compared under actual 
service conditions with reference to industrial plants. Test condi- 
tions, not fully covered by the international standards, were chosen. 


This report includes a description of the laboratory circuits and the 
test methodology. 


17973 (CESI—86-25) Fire behaviour study of electrical 
power equipment and components under laboratory simulated 
conditions. Applications to ithe improvement of the fire reac- 
tion in service. Thione, L.; Tomba, A. (Centro Elecctrotec- 
nico Sperimentale Italiano, Milan). Oct 1986. 17p. (CONF- 
8610452—1). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88756732/JAW. 

From European conference on new technology to reduce 
fire losses; Luxembourg, Luxembourg (2 Oct 1986). 

The paper reviews the experience acquired at CESI labora- 
tories in Italy. Several years of research activity, concerning the 
various behavioural aspects of electrical materials, components and 
equipment, in the presence of fire, are covered. The extensive fire 
reaction tests were performed on both material samples and com- 
plete apparatuses. A discussion of the applicability and validity of 
the different test methods shows that suitable laboratory tests allow 
researchers to understand and simulate the mechanisms of fire for- 
mation and development, as affected by the various influencing pa- 
rameters. The tests then become a fundamental tool for the im- 
provement of technology aiming at the prevention of fire formation 
or propagation, and, generally, the limitation of the consequences 
of the fires in electrical installations. 


17974 (CESI—86-28) Development and testing of extrud- 
ed cables having improved fire performance. Part 1: State of 
the art and perspectives in Italy. Masetti, C.; Ostano, P. 
(Centro Elecctrotecnico Sperimentale Italiano, Milan). Sep 
1986. 6p. (CONF-860908—46). NTIS (US Sales Only), PC 
A02. Order Number DE88756733/JAW. 

From International ANS/ENS topical meeting on operabil- 
ity of nuclear power systems in normal and adverse environments; 
Albuquerque, NM, USA (29 Sep 1986). 

In the past, in the analysis of the effects of fire on cables, 
great attention was given mainly to the propagation aspect. More 
recently, the awareness that the emission of harmful gases may in- 
crease the severity of a fire, has let major utilities to require cables 
with reduced smoke emission, low toxicity and corrosiveness, as 
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well as reduced fire-propagation properties for use in high-risk and 
high-cost facilities. Part one of this paper illustrates the main objec- 
tives of the research work sposored in Italy by ENEL (the Nation- 
al Electricity Board) and carried out at CESI laboratories with the 
collaboration of several Italian cable manufacturers. Moreover, 
some of the experimental results obtained to date on a new genera- 
tion of cables are presented. 


17975 (CESI—87-1) Oscillating voltages and transformer 
resonances in industrial installations. Ardito, A.; Bonfanti, L.; 
Lionetto, P.F.; Santagostino, G. (Centro Elecctrotecnico 
Sperimentale Italiano, Milan). May 1987. 5p. (CONF- 
8705363—1). NTIS (US Sales Only), PC A02. Order 
Number DE88756735/JAW. 

From CIRED ’87: 9th international conference on electricity 
distribution; Liege, Belgium (4 May 1987). 

The paper concisely describes some problems of internal 
electrical resonance in power tranformers installed in industrial 
plants. The electrical system of an industrial installation can be re- 
garded as a source of various voltage oscillations with frequencies 
that cover a wide range (from some hundred Hertz up to some 
MHz). The windings of a power transformer can be regarded as an 
inductive/capacitive network. When the system imposes an oscillat- 
ing voltage whose frequency matches with a natural frequency of a 
transformer, a resonance condition occurs and possible damages 
may result. Examples of transformer faults investigated in two in- 
dustrial plants are reported; the studies performed in order to find 
and verify possible remedies are described. 


17976 (CESI—87-30) Electrical safety equipment in ex- 
plosion and fire danger zone. Technological developments and 
normative problems. Ostano, P. (Centro Elecctrotecnico 
Sperimentale Italiano, Milan). Sep 1987. 6p. (In Italian). 
(CONF-8709394—9). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE88756754/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

Problems relative to the creation of normatives in response 
to technological developments in the field of electrical safety equip- 
ment in explosion and fire danger zones are examined, with particu- 
lar reference given to the standardization of normatives within the 
E.E.C. The tendency towards international normatives, presents, in 
addition to economic benefits, the advantage of higher safety levels. 
European industry appears favourable and requests international co- 
operation in the streamlining and simplification of normatives to 
allow more flexibility in marketing. 


17977 (CESI—87-42) Fast transient overvoltages generat- 
ed by disconnetor operations in GIS. Pigini, A.; Rizzi, G.; 
Bargigia, A. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Oct 1987. 2p. (CONF-8710442—1). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88756745/ 
JAW. 

From CIGRE SC 33 1987 colloquium; Tokyo, Japan (12 Oct 
1987). 

‘ Tests were made on disconnectors of different design and 
belonging to various manufactures and with many test circuits. The 
influence of the feeding circuit was analyzed by changing the value 
of the capacitive current to be interrupted and the value of the 
ratio between source capacitance and load capacitance. It was 
found that the influence of feeding voltage is fundamental and that 


arching times and K values are strongly influenced by disconnector 
design. 


17978 (CESI—87-52) Structures hit by lightning: criteria 
for the evaluation of the number and characteristics of light- 
ning strikes. Dellera, L.; Garbagnati, E. (Centro Elecctro- 
tecnico Sperimentale Italiano, Milan). Nov 1987. 21p. (In 
Italian). (CONF-8711285—8). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88756774/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

One of the most relevant causes of electromagnetic disturb- 
ances in electrical devices and circuits is due to lightning. In this 
paper, a study on the frequency of lightning phenomena is report- 
ed. The correlation of striking positions with the geometrical con- 
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figurations of electrical plants and the topography of plant locations 
is treated. It is concluded that the methods incorporated in current 
design normatives are insufficient to accurately evaluate lightning 
effects. Instead, the use of a lightning propagation model, devel- 
oped by the determination of the statistical distribution of lightning 
current parameters, is recommended. 


17979 (CESI—87-58) Evaluation of transitory voltages 
and electromagnetic fields generated by lightning currents. 
Bertazzi, A.; Cortina, R.; Pandini, L. (Centro Elecctrotec- 
nico Sperimentale Italiano, Milan). Nov 1987. 12p. (In Ital- 
ian). (CONF-8711285—5). NTIS (US Sales Only), PC A03. 
Order Number DE88756769/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

The analysis of the effects of lightning represents an impor- 
tant aspect in the definition of the environmental electromagnetic 
conditions of installations, in as much that such phenomena, even 
though presenting a lower probability as compared with other 
causes of disturbance, generally involve electromagnetic disturb- 
ances of greater intensity. This paper indicates, for diverse types of 
installations (data processing centers, industrial control systems, 
etc.), the methods$adopted for the evaluation of disturbances due to 
lightning. In addition, special problems encountered by aircraft, are 
also discussed. These assessments, in the context of design for elec- 
tromagnetic compatibility, allow the definition of minimum require- 
ments for diverse installations, thus assuring the implementation of 
adequate precautionary measures. 


17980 (CNIC-I—002, pp 545-551) Design concepts and 
advanced telerobotics development for facilities in the back 
end of the nuclear fuel cycle. Feldman, M.J. (Oak Ridge As- 
sociated Universities, Inc., TN (USA)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

In the Fuel Recycle Division at the Oak Ridge National 
Laboratory (ORNL), a comprehensive remote systems development 
program has existed for the past seven years. The new remote tech- 
nology under development is expected to significantly improve 
remote operations by extending the range of tasks accomplished by 
remote means and increasing the efficiency of remote work under- 
taken. Five areas of the development effort are primary contribu- 
tors to the goal of higher operating efficiency for major facilities 
for the back end of the nuclear fuel cycle. These areas are (1) the 
single-cell concept, (2) the low-flow ventilation concept, (3) televi- 
sion viewing, (4) equipment-mounting racks, and (5) force-reflecting 
manipulation. These somewhat innovative directions are products 
of a design process where the technical scenario to be accom- 
plished, the remote equipment to accomplish the scenario, and the 
facility design to house the equipment, are considered in an itera- 
tive design process to optimize performance, maximize long-term 
costs effectiveness, and minimize initial capital outlay. 


17981 (CONF-890304—15) A camera stabilization tech- 
nique for a teleoperated vehicle. Costello, H.M.; Hamel, 
W.R.; Killough, S.M.; Rowe, J.C. (Oak Ridge National 
Lab., TN (USA)). [1988]. Contract AC05-840R21400. 9p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89003923/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

The Instrumentation and Controls Division Telerobotic Sys- 
tems Section, in participation with the US Marine Corps Ground- 
Air TeleRobotic System Program, has completed a study in camera 
stabilization for a teleoperated combat vehicle (TOV). The tech- 
nique developed uses accelerometer feedback from the camera to 
attenuate disturbances viewed on the remote display. A model of 
the high mobility multipurpose wheeled vehicle (HMMWV) was 
developed to study the dynamics of the camera disturbances. A sta- 
bilization control algorithm was developed, and a test stand imple- 
mentation to reduce camera jitter performed admirably. The 
camera control system can be implemented on the TOV to track 
motion of less than 1 Hz while attenuating disturbances in the 1- to 
10-Hz range. Disturbances greater than 20 Hz can be effectively re- 
duced with passive damping types of suspension. Less expensive 
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than currently used gyro-based units, the system requires minimal 
additions to the TOV and is easily maintained. 5 refs., 10 figs., 1 
tab. 


17982 (CONF-890304—31) Telerobotic manipulator de- 
velopments for ground-based space research. Herndon, J.N.; 
Babcock, S.M.; Butler, P.L.; Costello, H.M.; Glassell, R.L.; 
Kress, R.L.; Kuban, D.P.; Rowe, J.C.; Williams, D.M.,; 
Meintel, A.J. (Oak Ridge National Lab., TN (USA)). [1988]. 
Contract AC05-840R21400. 21p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89005109/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

New opportunities for the application of telerobotic systems 
to enhance human intelligence and dexterity in the hazardous envi- 
ronment of space are presented by the National Aeronautics and 
Space Administration (NASA) Space Station Program. Because of 
the need for significant increases in extravehicular activity and the 
potential increase in hazards associated with space programs, em- 
phasis is being heightened on telerobotic systems research and de- 
velopment. The Automation Technology Branch at NASA Lang- 
ley Research Center currently is sponsoring the Laboratory Telero- 
botic Manipulator (LTM) program at Oak Ridge National Labora- 
tory to develop and demonstrate ground-based telerobotic manipu- 
lator system hardware for research and demonstrations aimed at 
future NASA applications. The LTM incorporates traction drives, 
modularity, redundant kinematics, and state-of-the-art hierarchical 
control techniques to form a basis for merging the diverse techno- 
logical domains of robust, high-dexterity teleoperations and autono- 
mous robotic operation into common hardware to further NASA's 
research. 4 refs., 12 figs. 


17983 (CONF-890304—32) Force-reflecting master-slave 
control and robotic control of a traction-drive differential 
pitch-yaw joint. Kress, R.L.; Costello, H.M. (Oak Ridge Na- 
tional Lab., TN (USA)). [1988]. Contract AC05-840R21400. 
9p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89005107/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

A master-slave control algorithm and a Proportional-Integral 
(PI) robotic control algorithm were developed and implemented for 
a traction-drive differential, pitch-yaw joint using torque, velocity, 
and position feedback. To make the drive trains’ performance less 
sensitive to load variations, a basic proportional control loop using 
a torque sensor with an inner velocity loop was developed. Next, 
output position loops were constructed by feeding back drive-train 
angles determined from kinematically decoupled pitch and yaw po- 
sition measurements. A robotic-mode, PI control action was imple- 
mented on the position error and experimental results were com- 
pared with simulated results for step and ramp inputs. Master-slave 
operation was demonstrated using proportional position control 
loops for each of two test stands. Experimental results showed that 
the control loops exhibited satisfactory robotic and master-slave 
performance. 


17984 (DOE/ER/52149—1) Pressure drop measurements 
on supercritical helium cooled cable in conduit conductors. 
Daugherty, M.A.; Huang, Y.; Van Sciver, S.W. (Wisconsin 
Univ., Madison (USA). Applied Superconductivity Center). 
1988. Contract FG02-88ER52149. 4p. (CONF-880812—40). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006856/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

Forced flow cable-in-conduit conductors with large cooled 
surface areas provide excellent stability margins at the price of high 
frictional losses and large pumping power requirements. For exten- 
sive projects such as the International Thermonuclear Experimental 
Reactor design cooperation it is essential to know the pressure 
drops to be expected from different conductor geometries and oper- 
ating conditions. To measure these pressure drops a fiow loop was 
constructed to circulate supercritical helium through different con- 
ductors. The loop is surrounded by a 5 K radiation shield to allow 
for stable operation at the required temperatures. A coil heat ex- 
changer immersed in a helium bath is used to remove the heat gen- 
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erated by the pump. Pressure drops are measured across 1 meter 
lengths of the conductors for various mass flow rates. Friction 
factor versus Reynolds number plots are used to correlate the data. 
12 refs., 4 figs. 1 tab. 


17985 (DP-MS—88-107) Robotic decontamination at the 
Savannah River Plant. Rankin, W.N.; Fogle, R.F.; Looper, 
M.G.; Hayward, W.K.; Walker, E.E. (Du Pont de Nemours 
(E.I1.) and Co., Aiken, SC (USA). Savannah River Lab.). 
[1988]. Contract AC09-76SR00001. 9p. (CONF-890304— 16). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number T189004049/JAW. 


From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

Robotic decontamination techniques have been developed 
and used in two applications at the Savannah River Plant (SRP). 
Equipment was first used in a nonradioactive mockup at the Savan- 
nah River Laboratory (SRL) to demonstrate robotic technique and 
to train personnel prior to radioactive work. In actual field testing, 
radiation levels were reduced to goal levels with minimal exposure 
of personnel to radiation. The equipment and strategy used to de- 
contaminate the radiation area are discussed. 4 refs., 10 figs. 


17986 (DTH-DCAMM—372) Optimization of pipe net- 
works. Thorp Hansen, C.; Madsen, K.; Bruun Nielsen, H. 
(Danmarks Tekniske Hoejskole, Lyngby. Danish Center for 
Applied Mathematics and Mechanics). Apr 1988. 15p. 
Available on loan from Risoe Library, DK-4000 Roskilde. 

The paper treats a piping system, where the layout of the 
network is given but the diameters of the pipes should be chosen 
among a small number of different values. The cost of realizing the 
system should be minimized while keeping the energy heads at the 
nodes above some lower limits. A new algorithm using successive 
linear programming is presented. The performance of the algorithm 
is illustrated by optimizing a network with 201 pipes and 172 nodes. 
It is concluded that the new algorithm seems to be very efficient 
and stable, and that it always finds a solution with a cost near the 
best possible. (author) 12 refs. 


17987 (EGG-M—37887) Three dimensional displacement 
measurements of elastic-plastic surface flaws. Epstein, J.S.; 
Lloyd, W.R.; Reuter, W.G. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1988. Contract AC07-76ID01570. 18p. 
(CONF-8806325—1). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89005427/JAW. 


From Analytical, numerical and experimental aspects of 
three-dimensional fracture processes; Berkeley, CA, USA (1 Jun 
1988). 

Optical measurement techniques consisting of amplitude 
moire and shadow moire were used to make in-plane and out-of- 
plane surface displacement measurements on surface flawed tensile 
specimens. Posttest metallographic sectioning was employed to ex- 
amine plastically deformed crack tip profiles normal to the crack 
plane and flaw border. The experimental data are compared to 
finite element results to correlate surface displacement behavior 
with the loss of J domination of the stress field surrounding the 
crack tip. 16 refs., 16 figs. 


17988 (ENEA-RT-FUS—87-34) Superconductivity and its 
applications: state-of-the-art and future perspectives. Spadoni, 
M. (ENEA, Frascati (Italy). Centro Ricerche Energia). Sep 
1988. 21p. (In Italian). NTIS (US Sales Only), PC A03. 
Order Number DE88756720/JAW. 


This paper, after a short introduction to superconductivity 
and to multifilament superconducting composites aims to review 
the state-of-the-art and future perspectives of some of the applica- 
tions of superconducting materials. The main interest is focussed 
upon large scale applications, for instance, magnets for accelerators 
or fusion reactors, superconducting systems for NMR tomography 
etc. A short paragraph is dedicated to applications for high sensitiv- 
ity instrumentation. The paper then concludes by giving some con- 
siderations about the potential impacts of the newly discovered 
high critical temperature materials. 
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17989 (IS-T—1394) Paraxial approximations for ultra- 
sonic beam propagation in liquid and solid media with appli- 
cations to nodestructive evaluation. Newberry, B.P. (Ames 
Lab., IA (USA)). Feb 1989. Contract W-7405-ENG-82. 
152p. NTIS, PC A08/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007569/JAW. 

Quantitative models can play an important role in the devel- 
opment and validation of ultrasonic nondestructive evaluation pro- 
cedures. Successful prediction of inspection results can greatly 
reduce the time and monetary expense incurred by a completely ex- 
perimental approach. One type of model, which is necessary in 
order to make such predictions, is a model for the propagation of 
the ultrasonic beams which are generated by the transducers used 
in nondestructive inspections. Two examples of this type of model 
have been derived in this work. The first predicts the radiation field 
only on the axis of a focused elliptical piston transducer radiating 
into an isotropic material and possibly through a bicylindrically 
curved interface. The solution takes the form of either a simple ana- 
lytical formula for some cases or a simple numerical integration 
over a finite interval for other cases. The second example predicts 
the full off-axis radiation field produced in either an isotopic or an- 
isotropic material and possibly transmitted through a bicylindrically 
curved interface. The solution takes the form of a series summation 
over a set of Gauss-Hermite eigenfunctions. Both models are de- 
rived from the angular spectrum of plane waves approach and have 
made use of the paraxial, or Fresnel, approximation. The latter, 
more general, Gauss-Hermite model is validated by comparison 
with experimentally mapped ultrasonic beam fields in a range of 
materials, both isotropic and anisotropic. The model agrees very 
well with experimental results except for a few cases for which the 
limits of the Fresnel approximation are reached. The results of two 
applications of the model, transducer design and the analysis of 
beam distortions due to nonsmooth interfaces, are discussed and 
other potential applications are indicated. 92 refs., 6 figs. 


17990 (KAERI/RR—575/86) Technology development of 
decontamination and decommissioning of nuclear reactor. 
Suh, In Suk; Oh, Won Jin; Suh, Doo Hwan; Jun, Byung 
Zin; Cho, Cheon Hwey. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Apr 1987. 150p. (In Korean). NTIS (US Sales 
Oniy), PC AO7/MF A0Ol - OSTI; INIS. Order Number 
DE88705866/JAW. 

Decontamination and decommissioning technology of nucle- 
ar reactors is in the stage of technical demonstration even in ad- 
vanced countries in the nuclear field. The retired TRIGA MARK 
II research reactor at KAERI was selected to demonstrate the rele- 
vant technologies. The results of the study carried this year can be 
summarized as the following three parts; 1. State of the arts of de- 
contamination and dismantling technology (1) Examining the meth- 
ods for radionuclide inventory estimation (2) Comparing and ana- 
lyzing the methods and applications for decontamination and dis- 
mantling technologies. (3) Examining the present status of decom- 
missioning activities for commercial and research reactor in the 
world. 2. Study of TRIGA reactor decommissioning plan. The de- 
commissioning study for the retired TRIGA MARK II research re- 
actor at KAERI has been carried o::t and two decommissioning 
plans were prepared: one is for complete dismantling and the other 
for conversion to museum. The radionuclide inventory and the 
man-rem exposures for workers were also estimated in the study by 
using ANISN computer code. The Korea regulations concerning 
decommissioning has been analyzed compared with the U.S. regula- 
tions, 10 CFR and Reg. Guide. The decommissioning cost, sched- 
ule and manpower development including organization for two al- 
ternatives were also prepared. 3. Study of decontamination for ra- 
dioactively contaminated metals. Experimental works for the de- 
contamination of the contaminated stainless steel metal were carried 
out. The experimental results shows that the chemical ultrasonic 


method gives acceptable decontamination factor of around 20 for 
metals. 
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17991 (KAERI/RR—617/87) Multiprocessor develop- 
ment for robot control. Lee, Jong Min; Kim, Byung Soo; 
Kim, Chang Hoi; Hwang, Suk Yong; Sohn, Surg Won; 
Yoon, Tae Seob; Lee, Yong Bum; Kim, Woong Ki. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Feb 1988. 249p. (In Korean). NTIS 
(US Sales Only), PC All/MF A0Ol1 - OSTI; INIS. Order 
Number DE88705879/JAW. 

A mutiprocessor system that is essential to A.I. (Artificial In- 
telligence) robot control was developed. A.I. robot control needs 
very complex real time control. The multiprocessor system inter- 
connecting many SBC's (Single Board Computer) is much faster 
and accurater than using only one SBC. Various multiprocessor 
systems and their applications were compared and discussed. The 
multiprocessor architecture system is specially designed to be used 
in nuclear environments. The main functions are job distribution, 
multitasking, and intelligent remote control by SDLC protocol 
using optical fiber. The system can be applied to position control 
for locomotion and manipulation, data fusion system, and image 
processing. 


17992 (LA—11494-MS) Axially accelerated saboied rods 
subjected to lateral forces. Rabern, D.A. (Los Alamos Na- 
tional Lab., NM (USA)). Mar 1989. Contract W-7405-ENG- 
36. 103p. NTIS, PC A06/MF AO! - OSTI; 1; GPO Dep. 
Order Number DE89007466/JAW. 

The methodology and analysis used to characterize the per- 
formance of a sabot/rod as it is subjected to lateral and axial load- 
ing during launch is presented. The methodology described incor- 
porates the experimental and numerical portions of the evaluation. 
Three separate sabot/rod designs are evaluated for their perform- 
ance in the launch tube and are compared with one another. The 
experimental portion of the research involved full-scale testing of 
two separate sabot/rod designs in a 120-mm launch tube that was 
slightly bent. When launched through the bent tube, the sabot/rod 
system was forced to negotiate lateral displacements at axial veloci- 
ties of approximately 5400 fps. This combination of axial velocity 
and lateral displacement produced significant lateral loading on the 
sabot/rod system. A 2.3-MeV x-ray unit was used to determine the 
lateral displacement that occurred as the sabot/rod was forced 
through the bent tube. After the sabot/rod exited the launch tube, 
the sabot separation and rod straightness were recorded by four 
150-keV x-ray units. The numerical portion of the research in- 
volved three-dimensional modeling of the sabot/rod systems in 
three launch tube environments: a perfectly straight launch tube, an 
existing accuracy tube, and the slightly bent tube used in the experi- 
mental program. Because of the good agreement between the ex- 
perimental and numerical: models, stress, strain, and displacement 
time histories were obtained from the numerical work and used to 
evaluate each of the three sabot/rod systems iii three launch envi- 
ronments. A dynamic analysis was performed for each of the nine 
separate models. Sliding surfaces, nonlinear constitutive relations, 
and multiple materials were used for each analysis. Results from 
both the experimental and numerical analyses are presented. 45 
refs., 69 figs., 9 tabs. 


17993 (LBL—26232) X-ray microscopy for the life and 
physical sciences. Attwood, D.; Vladimirsky, Y.; Kern, D.; 
Meyer-Ilse, W.; Kirz, J.; Rothman, S.; Rarback, H.; Is- 
kander, N.; McQuaid, K.; Ade, H. (Lawrence Berkeley 
Lab, CA  (USA)). Jun 1988. Contract ACO03- 
76SF00098;A.C02-76CH00016. 6p. (CONF-8809281—1). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006707/JAW. 

From Topical meeting on short wavelength coherent radi- 
ation generation and applications; North Falmouth, MA, USA (26 
Sep 1988). 

In this brief report we describe two recent x-ray microscopy 
experiments which demonstrate achievements of significant mile- 
stones in the development of high spatial resolution x-ray microsco- 
py for the life and physical sciences. In one series of experiments it 
was clearly demonstrated that x-ray optical systems are capable of 
forming images of nanostructure patterns associated with future 
microelectronic devices, to a spatial resolution better than 0.1 mi- 
crons. In the second set of experiments, unaltered biological materi- 
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al was imaged in its natural state without recourse to sectioning, 
staining, fixing or drying, at a spatial resolution well beyond that of 
the optical microscope, and with a delivered energy dose well 
below that of an electron microscope. 11 refs., 3 figs. 


17994 (LBL—26443) Excess noise in the de SQUID [Su- 
perconducting QUantum Interference Device]; 4.2 K to 20 
mK. Wellstood, F.C. (Lawrence Berkeley Lab., CA (USA)). 
Oct 1988. Contract AC03-76SF00098. 510p. NTIS, PC 
A22/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007444/JAW. 

The design, construction, operation, and behavior of low 
noise dc SQUID measuring systems are described for temperatures 
from 0.020 K to 4.2 K. Evidence is presented for four different 
types of excess noise in dc SQUIDs operated in this temperature 
range. At temperatures between about | and 4 K, the spectral den- 
sity of the low frequency flux noise of a wide variety of thin-film 
dc SQUIDs scales as 1/f/sup m/ where m = 1.0 +- 0.1. The 
origin of this noise depends upon the construction of the SQUID. 
In SQUIDs with Pb or PbIn bodies the noise originates in critical 
current fluctuations. In SQUIDs with Nb bodies, the nature of the 
noise depends upon the detailed manner in which the Nb is deposit- 
ed. One deposition technique produces a large level of "flux noise”, 
while another produces only the usual level of critical current 
noise. When a SQUID is cooled below about | K, the behavior of 
the excess noise changes. In most of our devices, the spectral densi- 
ty of the excess flux noise scales as 1/f/sup m/, with m = 0.66 +- 
0.1, and the noise always originates as an apparent flux noise. The 
level of this excess noise depends upon the size and shape of the 
SQUID, but the underlying cause of the noise is not known. De- 
vices with one unusual shape display i/f! noise at low tempera- 
tures. At the lowest temperatures, the white noise in these devices 
originally saturated at an effective temperature of about 150 mK. I 
have identified the cause of this saturation as a hot electron effect 
in the resistive shunts of the SQUID, and present a theory of the 
effect, independent tests on thin metal films, and results on rede- 
signed SQUIDs which minimize this source of excess noise. Theo- 
retical calculations are presented for the use of SQUIDs in high 
sensitivity applications. 18 refs. 


17995 (MLM—3575) Nickel plating connector ends on 
tape processed slapper detonator cables. Bruns, R.J. (EG and 
G Mound Applied Technologies, Miamisburg, OH (USA)). 
28 Feb 1989. Contract AC04-88DP43495. 20p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007599/JAW. 

A nickel spot plater has been built as an addition to the 
other reel-to-reel processing equipment in the Tape Process Labo- 
ratory at Mound. This plater, like most of the equipment in the 
Tape Process Laboratory, is a prototype built to meet Mound’s 
product requirements. This Plating System enables Mound to selec- 
tively plate specific areas (connector ends) on a flexible printed cir- 
cuit cable. 6 refs., 11 figs., 1 tab. 


17996 (PB—89-854764/XAB) Safety and protective wear. 
January 1970-January 1989 (Citations from the US Patent 
data base). Report for January 1970-January 1989. (National 
Technical information Service, Springfield, VA (USA)). 
Jan 1989. 83p. NTIS PC NO1/MF NO1. 

This bibliography contains citations of selected patents con- 
cerning safety and protective wear. Protective garments, gloves, 
and goggles are discussed. Aprons, collars, and body armor are in- 
cluded. Hardhats and helmets are excluded and covered in a sepa- 
rate bibliography. (Contains 181 citations fully indexed and includ- 
ing a title list.) 


17997 (SAND—88-2679) Reconnection launcher projec- 
tile heating using the modified REGGIE code. Freemen, J.R. 
(Sandia National Labs., Albuquerque, NM (USA)). Jan 
1989. Contract AC04-76DP00789. 17p. NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89007294/ 
JAW. 

Modified REGGIE is a variant of the REGGIE reconnec- 
tion launcher code. It was written to provide a more economical 
tool for studying multi-stage projectile heating. The validity of the 
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approximations made in modified REGGIE was determined by 
comparisons with both full REGGIE and WARP-10 computations. 
Modified REGGIE runs about seven times faster than full 
REGGIE. Modified REGGIE was used to study projectile heating 
for a specific force profile proposed by M. Cowan. The total 
energy dissipated after seven stages was reduced by a factor of 
about eight compared to the present day conventional discrete coil 
system. This reduction would allow higher peak velocities to be 
achieved prior to ablation. 5 refs., 4 figs., 3 tabs. 


17998 (SAND—88-3081) Measurement of time-dependent 
external moments and forces by the sum of weighted accelera- 
tions technique. Priddy, T.G.; Gregory, D.L.; Coleman, 
R.G. (Sandia National Labs., Albuquerque, NM (USA)). 
Jan 1989. Contract AC04-76DP00789. 44p. NTIS, PC A03/ 
MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89007701/JAW. 

Force identification using a sum of weighted accelerations 
technique (SWAT) is developed for measurement of externally ap- 
plied force and moment which dynamically excite a structural 
system. Mode shape coefficients, from a free-body modal character- 
ization, are used to determine two sets of weighting factors which, 
when used in the SWAT, eliminate the free-body vibrational re- 
sponse. One set of weighting factors, having the units of mass, are 
used in the SWAT measurement of the resultant force vector. The 
second set of weighting factors, having the units of first-moment-of- 
mass, are calculated to measure the moment acting at the center of 
mass of the external force with a similar sum of weighted accelera- 
tions. The theory for determining the force and moment vectors is 
developed in this paper. We illustrate the technique through the 
analysis of a simple beam and a rectangular plate. We then demon- 
strate the analytical predictions with the laboratory testing of softly 
suspended structures. 8 refs., 16 figs., 1 tab. 


17999 (SAND—88-3350C) Integrating multiple views into 
a single representation of a range imaged object. Stansfield, 
S.A. (Sandia National Labs., Albuquerque, NM (USA)). 
1988. Contract AC04-76DP00789. 8p. (CONF-8811162—1). 
NTIS, PC A02/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89005921/JAW. 

From SPIE conference; Boston, MA, USA (1 Nov 1988). 

In this paper we review recent work in representing generic, 
or basic level, objects. Our representation is frame-based and in- 
cludes spatial information in the form of a set of aspects. The repre- 
sentation will be used for recognition of range-imaged objects. The 
paper describes the structured-lighting system and the vision algo- 
rithms used to process the data and presents some preliminary re- 
sults. 9 refs., 6 figs. 


18000 (SWRI—1144) Emissions data for stationary recip- 
rocating engines and gas turbines in use by the gas pipeline 
transmission industry. Fanick, E.R.; Dietzmann, H.E.; 
Urban, C.M. (Southwest Research Inst., San Antonio, TX 
(USA)). Apr 1988. 201p. American Gas Association, 1515 
Wilson Blvd., Arlington, VA 22209. Order Number 
T189007104/JAW. 

A.G.A. Project PR-15-613, conducted under the sponsorship 
of the Pipeline Committee (PRC), involved two phases. This final 
report for the overall project combines both of the separate phase 
reports into a single document. The project was entitled ‘“Compila- 
tion of Emissions Data for Stationary Reciprocating Engines and 
Gas Turbines in Use by the Gas Pipeline Transmission Industry 
(Update).” The purpose of this project was to update the 1980 edi- 
tion of the Compilation of Emissions Data. Phase I involved collec- 
tion of emissions data from companies in the natural gas industry 
and from gas engine manufacturers and recommending engine and 
gas turbine models for testing under Phase II. Phase I was complet- 
ed in March 1987 and the findings and recommendations were in- 
cluded in an interim report. Phase II involved emissions testing of a 
number of reciprocating engines and gas turbines. Phase II was 
completed in April 1988 and the findings are included in this 
project final report. 9 refs., 5 tabs. 
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18001 (UCRL—99287) Current status of the NAVSEA 
Backscatter Absorption Gas Imaging (BAGI) development 
project. Kulp, T.J.; Kennedy, R.; Garvis, D.; McRae, T.G.; 
Stahovec, J. (Lawrence Livermore National Lab., CA 
(USA)). Jan 1989. Contract W-7405-ENG-48. 14p. (CONF- 
890145—13). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006728/JAW. 


From SPIE conference on optics, electro-optics and laser ap- 
plications in science and engineering: OE/LASE ‘89; Los Angeles, 
CA, USA (15 Jan 1989). 

The Backscatter Absorption Gas Imaging (BAGIT) technique 
allows the real-time visualization of visibly undetectable gas clouds. 
A BAGI instrument has been built that consists of a laser active- 
imager and allows gas imaging to be performed on at least 60 gas 
species at ranges of up to 30 m. The tunability of the COz laser 
used in the instrument also allows some gas discrimination. A 
longer-range (300 m) instrument is currently being constructed. The 
use of image-processing techniques, in addition to hardware modifi- 
cations (such as rapid wavelength switching) will allow more infor- 
mation to be extracted from BAGI images. Data such as approxi- 
mate cloud size, approximate gas concentration range, and ‘visible’ 
gas flow patterns, will be useful for experimental verification of 
gas-transport models as well as for other practical applications. 6 
refs., 5 figs. 


18002 (UCRL—100410) Distributed finite element model- 
ing and techniques for space structures. Young, K.D. (Law- 
rence Livermore National Lab., CA (USA)). 29 Jan 1989. 
Contract W-7405-ENG-48. lip. (CONF-890184—1). NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007226/JAW. 


From 3. annual National Aeronautical and Space Associa- 
tion/Department of Defense control structures integration confer- 
ence; San Diego, CA, USA (29 Jan 1989). 

This paper describes an unconventional framework for the 
design of decentralized controllers for large flexible structures. In 
contrast to conventional control system design practice which 
begins with a model of the open loop plant, the controlled plant is 
assembled from controlled components in which the modeling 
phase and the control design phase are integrated at the component 
level. The developed framework is called Controlled Component 
Synthesis (CCS) to reflect that it is motivated by the well devel- 
oped Component Mode Synthesis (CMS) methods which have been 
demonstrated to be effective for solving large complex structural 
analysis problems for almost three decades. The design philosophy 
behind CCS is also closely related to that of the Subsystem Decom- 
position Approach in decentralized control. 10 figs. 


18003 (Y/TR—89/2) Plasma reaction method and appa- 
ratus. Ryuji, Kurumaji; Koichi, Yokoyama. (Babcock Hita- 
chi K.K., Tokyo (Japan)). 1989. Contract ACO05- 
840T21400. Translation of Japanese Patent No. 63-147,573 
(1988), June 20, 1988. 13p. NTIS, PC A03/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89007360/JAW. 

The present invention involves a plasma reaction method 
and the accompanying apparatus; specifically, it is concerned with 
the plasma reaction method wherein a coating is formed by a 
plasma reaction, in particular where the outer surfaces are coated 
with materials such as ceramics, and with the relevant apparatus. 5 
figs. 


18004 (Y/TR—89/3) Molten metal filtering apparatus. 
Shirakawa, Hiroshi; Suzuki, Tatsuji; Yamakawa, Osamu. 
(Nippon Glass K.K., Nagoya, Aichi (Japan)). 1988. Con- 
tract AC05-84OR21400. Translation of Japanses Patent Ap- 
plication No. 63-147,509, June 20, 1988. 7p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007356/JAW. 

A molten metal filtering apparatus that is characterized by a 
structure whereby a multiple number of closed ceramic tubes are 
set up vertically with their open ends fixed like cantilevers in 
through-holes section of an end plate to form a composite unit 
which is in turn installed on the platform inside the tank with pack- 
ings in-between. This invention pertains to a molten metal filtering 
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apparatus that removes nonmetal inclusions contained in molten 
metal, such as molten aluminum. | fig. 


18005 Proceedings of the eleventh international cryogenic 
engineering conference. Klipping, G.; Klipping, I. Stoneham, 
MA; Butterworth Publishers (1986). 835p. (CONF-860437— 
). Butterworth Publishers, 80 Montvale Ave., Stoneham, 
MA 02180. 

From 11. international cryogenic engineering conference; 
Berlin, F.R. Germany (22 Apr 1986). 

is book contains papers organized under the following 

topic headings: plenary review papers, large scale refrigeration, 
small scale refrigeration, stability of superconductors, material 
properties, cryogenics in medicine, fusion fuelling, measuring tech- 
niques and thermometry, heat transfer, superconducting materials, 
magnetic refrigeration, miniature refrigeration, fountain effect 
pumps and superfluid flow, space cryogenics, magnet cooling, su- 
perconducting magnets, superconducting systems, SQUIDS, and 
cryogengineering and insulation. 


4203 Lasers 


REFER ALSO TO CITATION(S) 17869, 18042, 18061, 19020, 19074, 19075, 
19109 


18006 (AD-A—200679/9/XAB) Laser physics and laser 
spectroscopy. Final technical report, 1 March 1985-29 Febru- 
ary 1988. Byers, R.L. (Stanford Univ., CA (USA). Edward 
L. Ginzton Lab.). Mar 1988. 43p. NTIS, PC A03/MF AO1. 

The research proposal for this program emphasized the pro- 
duction of single-crystal fiber-optical devices. Results are reported 
in the growth, processing, and characterization of single-crystal 
fibers, which have led to significant demonstrations of fiber laser 
and nonlinear optical devices. Theoretical work originally under- 
taked to model fiber materials and device behavior has contributed 
to the development of the more-general concept of tailored nonlin- 
ear media. This concept, and the materials work toward under- 
standing fiber-device processing, resulted in the development of 
new nonlinear materials, through the modification of existing mate- 
rials or through microscopic control of material structure during 
growth. 


18007 (AD-A—200690/6/XAB) C-w excimer laser. Final 
report, July-December 1987. Christensen, C.P. (Potomac 
Photonics, College Park, MD (USA)). Dec 1987. 27p. 
NTIS, PC A03/MF AO1. 

An investigation of feasibility of c-w or quasi-c-w operation 
of waveguide XeCl excimer lasers is described. Work was conduct- 
ed under a Phase I SBIR contract. Double puise-fluorescence re- 
covery measurements were carried out on XeCl laser gas mixtures 
contained by glass or quartz tubes of submillimeter bore and excit- 
ed by a pulsed microwave source. Optical gain and loss during and 
after excitation also was measured using pump-and-probe tech- 
niques, and double pulse-laser data were collected. Results of the 
study indicate that laser kinetic processes will support XeCl wave- 
guide laser operation at duty factors of several percent, provided 
that discharge tubes of sufficiently small bore are utilized. 


18008 (AD-A—200729/2/XAB) Spectroscopic character- 
istics of chromium-doped mullite glass-ceramics. Wojtowicz, 
A.J.; Meng, W.; Lempicki, A.; Beall, G.H.; Hall, D.W. 
(Boston Univ., MA (USA)). Jun 1988. 6p. NTIS, PC A02/ 
MF AOl. 

Pub. in Jnl. of Quantum Electronics, Vol. 24, No. 6, 1109- 
1113(Jun 1988). 

The chromium (3+) ion has been widely used as an optical 
activator in solid-state, tunable laser materials. High octahedral 
field-stabilization energy and resistance against both oxidation and 
reduction minimize the dependence of chromium (3+) on the solid- 
state host matrix. However, the high sensitivity of electronic struc- 
ture on crystal field strength makes the appropriate choice of host 
the condition for success. Characteristics of chromium-doped mull- 
ite ceramics are discussed with reference to possible laser applica- 
tions. Dominant features are attributed to large and inherent spec- 
troscopic inhomogeneity of mullite. The spectroscopic data are ana- 
lyzed using a generalized McCumber theory. The peak-stimulated 


42 ENGINEERING 
4203 Lasers 


emission cross section is 0.54 x 10 to the -20 sq cm. This together 
with preliminary single-pass measurements, indicate that gain for 
mullite is about 2.6 times smaller than gain for alexandrite. 


18009 (AD-A—200805/0/XAB) Colliding pulse mode- 
locked dye-laser stabilization using an intracavity spectral 
filter. Schehrer, K.L.; Fry, E.S.; Bennett, G.T. (Texas A 
and M Univ., College Station (USA). Dept. of Physics). 15 
May 1988. 4p. NTIS, PC A02/MF AOI. 

Pub. in Applied Optics, Vol. 27, No. 10, 1908-1910(15 May 
1988). 

A trivial modification to the six-mirror CPM laser enhances 
the utility of the laser through the increased stability and allows for 
some limited spectral tuning. This modification may well be appli- 
cable to any CPM laser in which the SPM and GVD are such that 
there is a soliton-like pulse-shaping mechanism. 


18010 (AD-A—200858/9/XAB) Cherenkov free-electron 
laser: a critical review and progress report. Walsh, J.; 
Shaughnessy, C.; Johnson, B.; Dattoli, G.; Gallerano, G.P. 
(Dartmouth Coll., Hanover, NH (USA). Dept. of Physics). 
1988. 14p. NTIS, PC A03/MF AOl1. 

Pub. in Society of Photo-Optical Instrumentation Engineers, 
Vol. 738, 70-82(1988). 

Basic scaling relations that apply to Cherenkov free-electron 
laser operation are summarized, together with a description of a 
100-micrometer-wavelength experiment currently in progress. A 
Cherenkov free-electron laser (C-FEL) consists of a thin, dielectric- 
film-loaded waveguide resonator and an electron beam with a suita- 
ble kinetic energy. When the beam moves parallel to the surface of 
the dielectric at a velocity greater than the light speed in the film 
material, it emits both spontaneous and stimulated Cerenkov radi- 
ation. When mirrors of sufficient reflectivity are added to the film- 
guide structure, the stimulated radiation process is unstable. Current 
modulation on the beam will grow as the beam traverses the reso- 
nator. The bunching occurs in the retarding phase of the axial com- 
ponent of the electric field stored in the resonator, and continues to 
grow until the modulation index approaches unity. At this point 
beam-electron orbits, viewed from a frame moving with the phase 
velocity of the wave, no longer progress past wave crests. The 
film-guide structure supports 2 TM mode which is evanescent in 
the direction perpendicular to the guide surface. Thus, as the de- 
sired operating wavelength is decreased, an invariant overlap of the 
beam’s transverse profile and the resonator mode can be main- 
tained, provided the beam energy is increased. Reprints. 


18011 (CONF-8808146—15) Chirping for efficiency en- 
hancement of the free-electron laser. Moore, G.T.; Goldstein, 
J.C. (New Mexico Univ., Albuquerque (USA). Dept. of 
Physics and Astronomy). 1988. Contract FG04-87ER 13788. 
25p. NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007433/JAW. 

From 10. international free-electron laser conference; Jerusa- 
lem, Israel (29 Aug 1988). 

One-dimensional numerical studies have been made of free- 
electron laser oscillators in which the incident electron energy 
varies (chirps) as a function of time over each micropulse. Optical 
radiation resonant with such micropulses is chirped in frequency. 
Highest calculated efficiency (up to 8.1% for wavelengths near 10 
pm) has been obtained in cases where the optical pulse at saturation 
is short compared to the slippage. 8 refs., 7 figs., 1 tab. 


18012 (LA-UR—89-17) Proposed extended tuning range 
for the Los Alamos mid-infrared adjustable, coherent light ex- 
periment (MIRACLE) Facility. Lumpkin, A.H.; Feldman, 
D.W.; Warren, R.W.; Stein, W.E.; Watson, J.M.; Sollid, 
J.E.; Newnam, B.E.; Goldstein, J.C.; Johnson, W.J. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 1lp. (CONF-8808191—1). NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89006550/ 
JAW. 

From 10. international free electron laser conference; Jerusa- 
lem, Israel (29 Aug 1988). 

The Los Alamos Free-Electron Laser (FEL) Facility has 
been in operation as an oscillator in the 10um wavelength regime 
since 1983. Operations from 10 to 454m have been recently demon- 
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strated which would provide a new applications capability: A Mid- 
Infrared Adjustable Coherent Light Experiment (MIRACLE) Fa- 
cility. We propose to extend this tunability from 3 to 160um by up- 
grading the injector, accelerator, and resonator cavity. Potential ap- 
plications in material science (high-temperature superconductors) 
and biophysics (DNA spectroscopy) for this wavelength regime are 
briefly addressed. 7 refs., 2 figs., 2 tabs. 


18013 (LA-UR—89-284) Review of long-pulse laser devel- 
opment. Sze, R.C. (Los Alamos National Lab., NM (USA)). 
1989. Contract W-7405-ENG-36. 10p. (CONF-890166—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006514/JAW. 

From Conference on deep blue and ultraviolet lasers tech- 
nology and applications; Los Angeles, CA, USA (15 Jan 1989). 

A brief review of some present techniques to obtain long- 
pulse laser action in excimer discharge devices will be presented. 
An attempt will be made to point out the strengths and weaknesses 
of these techniques. 18 refs., 15 figs. 


18014 (PB—89-135669/XAB) Development of laser 
sources stabilized on iodine molecular absorption lines in the 
visible range (wavelength = 633 nm). Michel, A. (Etablisse- 
ment Technique Central de l'Armement (ETCA), 94 - Ar- 
cueil (France). Centre Mecanique Chimie Materiaux). 22 
Sep 1987. 44p. (In French). (ETCA—87-R-091). NTIS, PC 
E04/MF E04. 

After a brief review of saturated absorption phenomena, the 
ETCA-R1 laser type and the method used to measure wavelengths 
are described. A non-exhaustive study of the metrological charac- 
teristics of these sources is included in the report. 


18015 (SAND—88-1604C) Resonator stability effects in 
‘quadratic-duct” nuclear-reactor-pumped lasers. Neal, D.R.; 
Torczynski, J.R.; Sweatt, W.C. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1988. Contract AC04-76DP00789. 
21p. (CONF-881258—1). NTIS, PC A03/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89006168/JAW. 

From Lasers '88 conference; Lake Tahoe, CA, USA (5 Dec 
1988). 

In some experiments involving reactor pumping of atomic 
xenon, lasing intensity has been observed to change abruptly well 
before the peak of the pumping pulse. Recent advances in gasdyna- 
mic modeling and laser resonator stability theory have shown that 
resonator stability transitions caused by gasdynamically induced re- 
fractive index gradients are responsible for some of these observed 
intensity fluctuations. 11 refs., 12 figs. 


18016 (UCRL—99252) Specification and testing facilities 
for optical components used in a high average power visible 
laser system. Taylor, J.R. (Lawrence Livermore National 
Lab., CA (USA)). 16 Dec 1988. Contract W-7405-ENG-48. 
18p. (CONF-890145—16). NTIS, PC A03/MF AOI - OSTI; 
1; GPO Dep. Order Number DE89005099/JAW. 

From SPIE conference on optics, electro-optics and laser ap- 
plications in science and engineering: OE/LASE '89; Los Angeles, 
CA, USA (15 Jan 1989). 

Optical component specifications for high average power 
laser systems must address performance, efficiency, maintainability, 
and reliability. The requirements for high performance optics goes 
beyond conventional methods of specification. Methods of specifi- 
cation for this application are discussed in addition to several areas 
that need attention within the optics community. The specifications 
must be based upon the available methods of testing. The ability to 
test the optical components is crucial to both successful manufac- 
turing and system operation. This means that both the manufacturer 
and user must have testing capability. For large system applica- 
tions, the test facility must be designed to meet the demand of a 
high volume of optics as well as measurement precision. The facili- 
ty for testing these parts is described for an application requiring 
thousands of optical components. This test capability is also an im- 
portant part of system design and development when the perform- 
ance optics can be defined and incorporated during planning for a 
large facility. 11 refs., 8 figs., 3 tabs. 
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18017 Recent progress on spectral data for X-ray lasers 
at the National Bureau of Standards. Reader, J.; Sugar, J.; 
Kaufman, V. (Atomic and Plasma Radiation Div., National 
Bureau of Standards, Gaithersburg, MD (US)). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Plasma Science; 16: No. 5, 560-563(Oct 1988). 

Recent work on the spectra of laser-produced plasmas and 
tokamaks has led to the observation of long sequences of isoelec- 
tronic ions extending to very high ionic charge states. The measure- 
ments of the wavelengths and energy levels provide data that are 
important for the development of X-ray lasers. In addition to con- 
tributing to a knowledge of the energy levels and transitions of pos- 
sible lasing media, the data provide reference lines for wavelength 
calibration of X-ray laser experiments and reference data for testing 
theoretical! methods used for predicting the properties of lasing 
ions. 


18018 Streak camera dynamic range optimization. Wied- 
wald, J.D.; Lerche, R.A. (Lawrence Livermore National 
Lab., Univ. of California, PO Box 5508, L-479, Livermore, 
CA (US));. pp v of High speed photography, videography, 
and photonics V. Johnson, H.C. Bellingham, WA; SPIE So- 
ciety of Photo-Optical Instrumentation Engineers (1987). 
(CONF-8708231—). 

From High speed photography, videography, and photonics 
V; San Diego, CA, USA (17 Aug 1987). 

The LLNL optical streak camera is used by the Laser 
Fusion Program in a wide range of applications. Many of these ap- 
plications require a large recorded dynamic range. Recent work has 
focused on maximizing the dynamic range of the streak camera re- 
cording system. For the authors’ streak cameras, image intensifier 
saturation limits the upper end of the dynamic range. The authors 
have developed procedures to set the image intensifier gain such 
that the system dynamic range is maximized. Specifically, the gain 
is set much that a single streak tube photoelectron is recorded with 
an exposure of about five times the recording system noise. They 
have determined that by recording the streak camera image with a 
CCD camera, the system is shot-noise limited up to the onset of 
image intensifier nonlinearity. When recording on film, the film de- 
termines the noise at high exposure levels. There is discussion of 
the effects of slit width and image intensifier saturation on dynamic 
range. 


18019 Programmable 10 MHz optical fiducial system for 
hydrodiagnostic cameras. Huen, T. (Electronic Engineering 
Dept., Lawrence Livermore National Lab., L368, PO Box 
808, Livermore, CA (US));. pp v of High speed photogra- 
phy, videography, and photonics V. Johnson, H.C. Belling- 
ham, WA; SPIE Society of Photo-Optical Instrumentation 
Engineers (1987). (CONF-8708231—). 

From High speed photography, videography, and photonics 
V; San Diego, CA, USA (17 Aug 1987). 

A solid state light control system was designed and fabricat- 
ed for use with hydrodiagnostic streak cameras of the electro-optic 
type. With its use, the film containing the streak images will have 
on it two time scales simultaneously exposed with the signal. This 
allows timing and cross timing. The latter is achieved with expo- 
sure modulation marking onto the time tick marks. The purpose of 
using two time scales is discussed. The design is based on a micro- 
computer, resulting in a compact and easy to use instrument. The 
light source is a small red light emitting diode. Time marking can 
be programmed in steps of 0.1 microseconds, with a range of 255 
steps. This system has been successfully used in Fabry-Perot laser 
velocimeters for over four years in our laboratory. The microcom- 
puter control section is also being used in providing optical fids to 
mechanical rotor cameras. 
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REFER ALSO TO CITATION(S) 17030, 17377, 17378, 17448, 18028 


18020 (GKSS—88/E/46) Post dryout heat transfer. Kat- 
saounis, A. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Anlagentechnik). (GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); 
GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Anlagentech- 
nik). 1988. 43p. (In German). NTIS (US Sales Only), PC 
A03/MF AOl1. Order Number DE88757122/JAW. 

The knowledge of post dryout heat transfer from the litera- 
ture was documented with respect to the rapid cooling of an under- 
water-weld in deep wet surroundings. The calculation methods and 
correlations of heat transfer coefficients in dispersed droplet post 
dryout regime, transition boiling, film boiling and of minimum film 
boiling temperature were correlated with experimental data per- 
formed in different fluids. The assessments of the comparisons re- 
sulted in recommendations for easy-to-use calculation methods, 
rules and instructions for engineering-use. (orig.) With 15 figs., 10 
tabs. 


18021 (IC—88/141) Forced and free convection flow with 
viscous dissipation effects: The method of parametric differen- 
tiation. Hossain, M.A.; Arbad, O. (International Centre for 
Theoretical Physics, Trieste (Italy); Centre for Research in 
Basic Science, Misurata (Libya)). (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1988. 18p. NTIS 
(US Sales Only), PC A03/MF AOl1 - OSTI; INIS. Order 
Number DE88705649/JAW. 

Effect of buoyancy force in a laminar uniform forced con- 
vection flow past a semi-infinite vertical plate has been analyzed 
near the leading edge, taking into account the viscous dissipation. 
The coupled non-linear locally similar equations, which govern the 
flow, are solved by the method of parametric differentiation. Ef- 
fects of the buoyancy force and the heat due to viscous dissipation 
on the flow and the temperature fields as well as on the wall shear- 
stress and the heat transfer at the surface of the plate are shown 
graphically for the values of the Prandtl number o ranging from 
10/sup -1/ to 1.0. (author). 20 refs, 3 figs, 2 tabs. 


18022 (KAERI/RR—552/86) On the parametrically-ex- 
cited vibration of 2 curved pipe containing flowing fluid. Kim, 
Tae Ryong; Park, Chol Hi; Yoo, Hyung Sun; Yoon, Young 
Suk; Kim, Yong Bae; Huh, Hong. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea); Inha 
Univ., Inchon (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1986. 93p. (In Korean). NTIS (US Sales Only), PC A05/ 
MF AO1 - OSTI; INIS. Order Number DE88705857/JAW. 

The vibration due to the fluctuation of fluid velocity and 
pressure in the piping system of power plants may result in the crit- 
ical failure of the system. A 2 dimensional curved piping system 
with flowing fluid was analyzed to investigate the dynamic charac- 
teristics of the system such as natural frequencies, mode shape and 
critical velocities. This analysis was done through analytical and 
numerical approaches using Finite Element Method. In in-plane 
motion analysis, the natural frequencies tends to decrease, as the 
angle of elbow approaches to 0 or 180. When the angle elbow ap- 
proaches to 180, the increment of the fluid velocity tends to reduce 
the natural frequency of the system, and the piping system has criti- 
cal velocity. In out-of-plane motion analysis, the natural frequen- 
cies, mode shape and critical velocity are obtained by solving the 
determinant equation. When the piping system with elbow is under 
tension, the buckling phenomena of the system does not exist. The 
effect of Coriolis term in the equation of motion will have to be 
studied in detail. These results can be used as the fundamental ref- 
erence of design engineering in the area of power plant and indus- 
tries. and these are also applicable to the development of the tech- 
nique to reduce to undesirable vibration. 
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18023 (KAERI/RR—600/87) On the parametrically-ex- 
cited vibration of a curved pipe containing flowing fluid. Part 
2. Kim, Tae Ryong; Park, Chol Hui; Yoo, Hyung Sun; Yun, 
Young Suk; Hong, Sung Chul; Kim, Juing Han; Park, Yong 
Suk; Hong, Woong Sup. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea); Inha Univ., 
Inchon (Republic of Korea)). (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). Dec 1987. 174p. 
(In Korean). NTIS (US Sales Only), PC A08/MF AOl1 - 
OSTI; INIS. Order Number DE88705868/JAW. 

The objective of this project ia to determine the dynamic 
characteristics and to analyze the stability of a curved piping 
system containing fluid flow, and to develop a method to reduce 
vibration level, considering the environmental effect. This project is 
performed in Inha University to develop the relationship of the in- 
dustrial-educational cooperation between KAERI and the unver- 
sity. The out-of-plane motion of a 2-dimensionally curved piping 
system containing fluid flow was analyzed. The initial tension due 
to the momentum change of fluid is considered as a follower force, 
which means that the system is conservative and that the flutter- 
type instability does not occur if the boundary condition is not free- 
end. The effect of the initial tension to the dynamic characteristics 
of the system is very large. Therefore this force must be considered 
in the vibration analysis of the system. This fact is verified by the 
experimental study. The effect of Coriolis force on the dynamic 
characteristic of the sysiem is very small. Dynamic characteristics 
of 3-dimensionally curved piping system was analyzed. The critical 
velocity (or pressure) is highly dependent on the geometry of the 
system. In general, if the all curved angles are obtuse, as the angles 
approach to 180, the buckling phenomena occur at the relatively 
low flow velocity(or pressure). Through the investigation of the re- 
lationship for flow velocity versus natural frequencies, it can be 
shown that an approximate equation 9 = © { 1 - (c/c)/sup 2/ } 
(where =natural frequency when the velocity is zero, c=flow 
velocity, C=critical velocity of the system) can be used with 10 % 
error within the range of flow velocity c< 0.9 c. 


18024 (KAERI/RR—621/87) KMRR fuel fluid flow test. 
Chung, Moon Ki; Chung, Chang Hwan; Chun, Se Young; 
Chung, Heung Joon; Won, Soon Yeun; Cho, Yeong Rho; 
Kim, Bok Deuk; Rhee, Bo Wook; Park, Joo Hwan. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1987. 59p. (In Korean). NTIS 
(US Sales Only), PC A04/MF AOi - OSTI; INIS. Order 
Number DE88705882/JAW. 

The objective of this test program is to mesure pressure 
losses for the KMRR fuel assembly and components and to prove 
the flow-induced vibration characteristics of the fuel assembly and 
the flow tube are acceptable over a specified range of test param- 
eters. Pressure drop data for the simulated 36-element and 18-ele- 
ment assembly fabricated by design requirement for KMRR fuel 
were first obtained. The correlation of a fabrication loss coefficient 
was derived based on the experimental data. The measured pressure 
drop data used as an input for the core thermal margin analysis at 
steady state condition and determination of core pressure drop. The 
pressure drop tests were performed at the Reynolds Numbers 
ranged between 7.6X10 and 8.0X10. Within this range no severe vi- 
bration of the fuel assembly was observed. 


18025 (PB—89-138572/XAB) Materials testing for an 
advanced glass melter heat exchanger. Final report, May 
1986-December 1987. Goldfarb, V. (Avco-Everett Research 
Lab., Everett, MA (USA)). Dec 1988. 189p. NTIS, PC 
A09/MF AOl1. 

Candidate heat-exchanger materials were tested under simu- 
lated operating conditions of the Advanced Glass Melter (AGM). 
The off-gases from the prototype AGM were characterized regard- 
ing velocity, temperature, composition, and particle loading. Tests 
indicate that a number of materials, generally certain nickel alloys, 
silicon carbide, and alumina could be suitable for heat-recovery de- 
vices up to 1600°F when the AGM system was operated to 
produce sodium silicate glasses. Above the 1600-1700°F range, 
there was a noticeable decrease in corrosion resistance. The materi- 
als survey, the definition, and simulation of the AGM off-gas flow 
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conditions, test results, and projected corrosion mechanisms are de- 
scribed. 


18026 Low-dimensional instabilities in thin film flow. 
Kevrekidis, I.G. New York, NY; American Institute of 
Chemical Engineers (1987). 65p. American Institute of 
Chemical Engineers, 345 East 47 St., New York, NY 10017. 

Technical Paper 66F. 

The authors examine the gradual development of instabilities 
and turbulence in the Kuramoto-Shivashinsky equation. This is a 
model equation, derived from a simplification of the full Navier- 
Stokes equations for the flow of thin fluid films. The author's ap- 
proach relies on numerical bifurcation analysis of discretizations of 
this PDE, and the authors examine both stable and unstable solu- 
tions. One of the most significant results of this work is the unravel- 
ing of the effect of nearby unstable solutions to the observable tran- 
sient system behavior. In particular, the importance of global bifur- 
cations - which are difficult to detect by direct simulations - is 
stressed, and the need for general purpose algorithms to locate and 
analyze them is pointed out. Some basic features of such a class of 
algorithms are also discussed. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 17292, 17316, 17326, 17328, 17330, 17331, 
17333, 17335, 17336, 17449, 17715, 17854, 17855, 17866, 17972, 17973, 17974, 
17987, 17989, 18025, 18044, 19096 


18027 (CESI—87-34) Certification of components for 
electrical systems: role of independent labs. Brasca, E.; Zan- 
etti, O. (Centro Elecctrotecnico Sperimentale Italiano, 
Milan). Sep 1987. llp. (In Italian). (CONF-8709394—6). 
NTIS (US Sales Only), PC A03/MF AO1l. Order Number 
DE88756751/JAW. 

From 88. annual meeting of the Italian Electrotechnical As- 
sociation (AEI); Catania, Italy (27 Sep 1987). 

The report discusses the many aspects which bear upon the 
formulation of guidelines for the qualification and certification of 
electrical components in Italy. It is noted that: there exists a need 
for a more accurate terminology; manufacturer’s or user's laborato- 
ries, independant laboratories and certification agencies must have 
separate well defined roles and responsibilities; certification of 
products should be considered only when there exists a quality con- 
trol programing the manufacturing process; standardization require- 
ments should not be such as to interfere with free marketing prac- 
tices; the creation of an agency governing laboratory acceptance or 
recognition would benefit the electrical equipment of manufactur- 
ing industry in Italy. 


18028 (DOE/CE/15328—T1) Laser-based _ inspection 
technology for fossil heat exchanger tubing: Final report, 
April 1987--October 1988. Doyle, J.L. (Flow Research, Inc., 
Kent, WA (USA)). 1988. Contract FG01-87CE15328. 25p. 
NTIS, PC A03 - OSTI. Order Number DE89005811/JAW. 

In April of 1987, the US Department of Energy, under the 
auspices of the Energy Related Inventions Program, awarded Flow 
Research, Inc. a grant to assist in the development of a laser-based 
inspection technology for fossil heat exchanger tubing. The primary 
goals of the program were to assemble a field prototype laser in- 
spection system that could be demonstrated in the commercial utili- 
ty industry, and to test the system in the field. As stated in 
FLOW’s proposal TD227054, there were three principle tasks out- 
lined for this program. First, a set of specifications would be gener- 
ated, based on interviews with individuals involved with plant op- 
erations and NDE service-related activities. A key aspect of this 
effort would be the identification of a single probe design that 
could be used in a common size of heat exchanger tubing The 
second task of this project would be the assembling of a prototype 
system that would be capable of being proof-tested in the field. To 
accomplish this, a probe would be designed and fabricated. In addi- 
tion, improvements would be required in the pre-existing electronic 
support system, to make the system more field worthy. And finally, 
a field-worthy computer would be acquired and software modifica- 


tions would be required to make the output usable for utility appli- 
cations. 7 figs. 
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18029 (DP-MS—88-206) Development of tooling and 
techniques for remote field metallography. Bagnall, C. (Sa- 
vannah River Lab., Aiken, SC (USA)). 1988. Contract 
AC09-76SR00001. 16p. (CONF-8810288—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89005400/JAW. 

From 5. Brazilian symposium on piping and pressure vessels; 
Salvador, Brazil (25 Oct 1988). 

Recent experience with tooling designed for remote field 
metallography (RFM) and field surveillance metallography is pre- 
sented. Results of examinations conducted on ferrous and non-fer- 
rous vessels are described. The potential synergistic benefits to be 
gained by combining RFM or FSM techniques with other NDE 
analytical devices are discussed. 2 refs., 8 figs. 


18030 (IS-T—1257) A prior knowledge based optimal 
Wiener filtering approach to ultrasonic scattering amplitude 
estimation. Neal, S.P. (Ames Lab., IA (USA)). Feb 1989. 
Contract W-7405-ENG-82. 209p. NTIS, PC A1l0/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89007574/JAW. 

Advances in component life prediction techniques have 
prompted increased interest in quantitative nondestructive charac- 
terization of flaws in engineering materials. Flaw characterization 
techniques utilize a signature from the flaw. In ultrasonics, the sig- 
nature is estimated from noise-corrupted experimental measure- 
ments of the scattered acoustic wave field resulting from insonifica- 
tion of the flaw. Estimating the flaw’s signature involves removing 
the effects of the measurement system in the presence of noise. In 
the frequency domain, the flaw’s signature is called a scattering am- 
plitude. The purpose of this work is to evaluate an optimal Wiener 
filtering approach to scattering amplitude estimation. 


18031 (PB—89-853972/XAB) Tribology: bearings. Janu- 
ary 1970-December 1988 (Citations from the Compendex data 
base). Report for January 1970-December 1988. (National 
Technical Information Service, Springfield, WA (USA)). 
Jan 1989. 71p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-853221. 

This bibliography contains citations concerning design, eval- 
uation, selection, characterization, and failure analysis of the tribo- 
logy of bearings. Metallic as well as non-metallic bearing materials 
are considered relative to the applications, type of wear, and ther- 
mal environments. Analysis of bearing tribology by laboratory tests 
and mathematical models is discussed. (This updated bibliography 
contains 147 citations, 22 of which are new entries to the previous 
edition.) 


18032 (PB—89-855498/XAB) Electromagnetic-field prob- 
lems: eddy-current analysis. January 1975-February 1989 (Ci- 
tations from the INSPEC: Information Services for the Phys- 
ics and Engineering Communities data base). Report for Janu- 
ary 1975-February 1989. (National Technical Information 
Service, Springfield, VA (USA)). Feb 1989. 65p. NTIS PC 
NO1/MF NO1. 

This bibliography contains citations concerning develop- 
ments and applications of field theory and computational techniques 
for solving electromagnetic-field problems in eddy-current analysis 
of electrical equipment and components, electrically conductive 
structures, and magnetic materials. Topics include finite-element 
and boundary-element methods, mathematical modeling, and sur- 
face-impedance techniques for solutions of transient and steady- 
state eddy-current problems. Eddy-current losses in power-trans- 
mission lines and ferromagnetic materials are discussed. Citations 
concerning electromagnetic-field problems in electric machines, 
electromagnetic shielding, and skin effects in electrical conductors 
are excluded and examined in separate bibliographies. 
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REFER ALSO.TO CITATION(S) 17181, 17225, 17765, 17807, 17875, 17881, 
17885, 17890, 18085, 18149, 19115, 19116 


18033 (AD-A—200791/2/XAB) Effects of gate bias and 
hydrogen atmosphere on the radiation response of the 
MOSFET. Technical note. McGowan, S. (Defence Research 
Establishment, Ottawa, Ontario (Canada)). Mar 1988. 23p. 
(DREO-TN—88-21). NTIS, PC A03/MF AO1. 

Ionizing radiation produces hole-electron pairs in the oxide 
layers of metal-oxide-semiconductor (MOS) structures, generally re- 
sulting in a permanent or semi-permanent positive charge being 
trapped in the oxide. In the absence of a large electric field, recom- 
bination reduces the charge separation but net positive charge den- 
sity results from the high diffusivity of the electrons relative to the 
holes and from the predominance of hole traps in the oxide, par- 
ticularly near the silicon/silicon dioxide interface of silicon-based 
devices. The presence of an electric field during irradiation facili- 
tates separation of the holes and electrons, thus reducing recombi- 
nation and redistributing (or removing) the charge. The sensitivity 
of Metal Oxide Semiconductor Field Effect Transistor, (MOSFET) 
radiation sensors has been measured as a function of gate-to-source 
bias. The observed sensitivity-bias relation can be explained in 
terms of hole/electron recombination, charge trapping and charge 
transport in the oxide. To explain post-irradiation increases in the 
MOSFET readings, negative-charge trapping and detrapping in the 
oxide is proposed. The sensitivity of these MOSFETs has been 
found to be affected by the presence of hydrogen, indicating that 
hydrogen alters the trapping properties of the oxide. It may be pos- 
sible to control the sensitivity of these sensors by controlling the 
hydrogen concentration at the time of hermetic packaging. 

18034 (AD-A—201044/5/XAB) 


Solid-state research. 


Quarterly Technical report, 1 November 1987-31 January 
1988. McWhorter, A.A. (Massachusetts Inst. of Tech., Lex- 
ington (USA). Lincoln Lab.). 5 Aug 1988. 96p. NTIS, PC 


A03/MF AOl. 

This report covers in detail the research work of the Solid- 
State Division at Lincoln Laboratory for the period 1 November 
1987 through 31 January 1988. The topics covered are Solid State- 
Device Research, Quantum Electronics, Materials Research, Micro- 
electronics, and Analog Device Technology. Funding is provided 
primarily by the Air Force, with additional support provided by 
the Army, DARPA, Navy, SDIO, NASA, and DOE. 


18035 (CESI—87-56) Electronic apparatus: qualification 
criteria and methods of testing adopted by industry. Bolla, L.; 
Oberto, G.; Costa, G.; Garbero, L. (Centro Elecctrotecnico 
Sperimentale Italiano, Milan). Nov 1987. 14p. (In Italian). 
(CONF-8711285—3). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88756767/JAW. 

From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 

The increased sensibility of electronic equipment to disturb- 
ances due to lower signal levels and wider passing bands, is expos- 
ing the environment to always more intense electromagnetic fields 
which occupy all frequency bands, from Hz to Gz. It is therefore 
necessary to consider the problem of electromagnetic compatibility 
in the design and development phases of the electronic apparatus, 
such that certification requirements can be satisfied. The aim of this 
paper is to describe the methodology for certification tests for elec- 
tromagnetic compatibility which have been adopted by the Italian 


avionics industry, as well as those tests enployed in other industrial 
sectors. 


18036 (CONF-8808171—) Workshop on transient induced 
insulator flashover in vacuum. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 1988. Contract W-7405-ENG-48. 262p. 
NTIS, PC A12 - OSTI. Order Number DE89006727/JAW. 

From Workshop on transient induced insulator flashover in 
vacuum; Livermore, CA, USA (24 Aug 1988). 

A workshop to discuss the state-of-the-art in transient in- 
duced insulator flashover in vacuum was convened at the Pleasan- 
ton Hilton at the Club Hotel on August 24-25, 1988. The workshop 
was attended by 39 participants. Flashover of vacuum-insulator sur- 


42 ENGINEERING 
4208 Electronic Circuits And Devices 


faces is the limiting factor in virtually all well designed high volt- 
age, pulsed systems where such interfaces are needed. They are 
critical to many LLNL present and future applications. The work- 
shop participants attempted via presentations and lively discussions 
to summarize the state-of-the-art in the field and to outline the criti- 
cal research topics which could lead to advances in understanding 
and applications. Several new results were presented at the work- 
shop and an intense discussion session resulted in the formulation of 
a set of research recommendations and priorities. 


18037 (KCP—613-4050) Component presence-absence de- 
tection for automated visual inspection of hybrid microcir- 
cuits: Final report. Cheray, D.L. (Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div.). Feb 1989. 
Contract AC04-76DP00613. 101lp. NTIS, PC A05/MF AO1 
- OSTI; 1; GPO Dep. Order Number DE89007596/JAW. 

An image-processing algorithm has been developed to effec- 
tively detect component presence or absence on thin-film hybrid 
micro- circuits by using an IBM-PC-XT-based vision system con- 
sisting of a microscope, computer controlled X-Y stage, digital 
camera, and a commercial image processing board. The algorithm 
acquires pixel cross section data from each component and deter- 
mines how well the acquired data correlate with data from an ideal 
signal. The accuracy of the algorithm relies on classical hypothesis/ 
significance testing concepts used to establish pixel gray level ac- 
ceptance values for specific types of components, such as chip ca- 
pacitors, beam lead devices, and gold ribbons. These values define 
the threshold of visual acceptance. Devices falling below the estab- 
lished threshold level are rejected. 18 refs., 13 figs., 13 tabs. 


18038 (KCP—613-4073) ESD control in the workplace, 
Kirk, W.J. Jr. (Allied-Signal Aerospace Co., Kansas City, 
MO (USA). Kansas City Div.). Jan 1989. Contract AC04- 
76DP00613. 7p. (CONF-890359—1). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89006428/ 
JAW. 

From Southcon electronic show and convention; Atlanta, 
GA, USA (28 Mar 1989). 

Devices being used in electronic circuits today cover a wide 
range of susceptibility to electrostatic damage. An important engi- 
neering characteristic of these devices is the electrostatic voltage 
threshold that will damage the device. By modifying facilities and 
process procedures, you can minimize the hazard of static discharge 
damage to susceptible devices. The controls presented here provide 
an operator with the tools to control static without having to think 
about being grounded before handling components or assemblies. 
An effective control program recognizes susceptibility classes and 
tailors the protection methods to the most susceptible product being 
handled in the workplace. This paper discusses a program devel- 
oped for an electronic assembly plant that has application in many 
other locations. 8 refs., 2 tabs. 


18039 (SAND—88-2090C) Image-projection ion-beam li- 
thography. Miller, P.A. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1989. Contract AC04-76DP00789. 12p. 
(CONF-890255—1). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89005773/JAW. 

From SPIE symposium on microlithography; San Jose, CA, 
USA (26 Feb 1989). 

Image-projection ion-beam lithography promises high- 
throughput patterning with wide process latitude, excellent resolu- 
tion, and minimal damage to underlying circuit layers. The process 
involves extracting helium ions from a plasma source, transmitting 
the ions at low voltage through a stencil reticle, and then accelerai- 
ing and focusing the ions electrostatically onto the wafer. A key 
feature is the use of image demagnification which simplifies reticle 
fabrication and inspection, and leads to low power loading on the 
reticle and long reticle life. In this paper we report computational 
studies aimed at improving field size, linearity, and telecentricity 
over that demonstrated experimentally in the pioneering work by 
Ion Microfabrication Systems, GmbH (Vienna) during the past 
decade. We study a mechanically simple arrangement of equal-radii 
coaxial tubular lenses. We employ ion column optimization by sim- 
ulated annealing and uncover a new optimization strategy which 
may be applicable in other optimization work. The resulting 
column design is much improved over our initial attempts based on 
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an iterative optimization procedure. However, we still are unable to 
eliminate image distortion, and we would need either to rely on ret- 
icle predistortion or on use of a more complex electrode system for 
a production application. 15 refs., 5 figs. 


18040 (SAND—88-2699C) Dyed resist for the reduction 
of reflective notching. Renschler, C.L. (Sandia National 
Labs., Albuquerque, NM (USA)). [1988]. Contract AC04- 
76DP00789. 13p. (CONF-890350—5). NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89004585/ 
JAW. 

From Joint Photochemical Machining Institute/national 
electronics packaging conference; Anaheim, CA, USA (8 Mar 
1989). 

Optical patterning, or the projection of light through a mask 
to expose a photosensitive underlayer, is used in the fabrication of a 
wide variety of products. The range of these pattern dimensions 
can run from large decorative displays, to printed circuit boards, to 
hybrid microcircuits, to submicron integrated circuits. Although 
this paper will concentrate on the technology of integrated circuit 
production with feature sizes in the one to three micron range, 
much of this report applies to patterning in general. However, the 
problem of reflective notching, tends to become more severe as 
pattern dimensions decrease. Reflective notching results when the 
exposing light strikes a surface which is not perpendicular to the 
incoming ray and is scattered into a region which was intended to 
remain unexposed. This effect can result in nominally straight lines 
having a wavy, notched appearance (also known as mouse bites). 
The remainder of this paper will outline techniques used to mini- 
mize reflective notching, with emphasis on a resist formulation de- 
veloped at Sandia to for our particularly severe notching problem. 
24 refs., 4 figs. 


18041 (SAND—88-3138) Hermes and Helia simulations, 
1988. Poukey, J.W. (Sandia National Labs., Albuquerque, 
NM (USA)). Feb 1989. Contract AC04-76DP00789. 57p. 
NTIS, PC A04/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007536/JAW. 

Recent MAGIC code simulations of Hermes-III and Helia 
diodes in regular and reversed polarity are summarized. The effects 
of varying the cathode shape and including ions are discussed. The 
latest work on B/sub @/-lens systems as a method of beam control 
is described. Problems with reversed polarity, as modeled with the 
four-feed Helia system, are considered, and the re-entrant MITL 


technique for avoiding reversed polarity is studied. 15 refs., 38 figs., 
3 tabs. 







18042 A high-speed, eight-frame image intensified electro- 
optic camera with 200-800 mm zoom objective capability. 
Muelder, S.A.; Huen, T.; Firpo, C.S.; Hein, D.F.; Stein- 
metz, L.L.; Shaw, L.L. (Lawrence Livermore National 
Lab., Univ. of California, PO Box 808, L-368, Livermore, 
CA (US));. pp v of High speed photography, videography, 
and photonics V. Johnson, H.C. Bellingham, WA; SPIE So- 
ciety of Photo-Optical Instrumentation Engineers (1987). 
(CONF-8708231—). 

From High speed photography, videography, and photonics 
V; San Diego, CA, USA (17 Aug 1987). 

The versatility of the LLNL developed 75-mm format high- 
speed electro-optic camera has been improved by the addition of a 
microchannel plate image intensifier to the electronic image con- 
verter, and by the replacement of the discreet objective lens with a 
commercially available zoom lens. The image intensifier can be op- 
erated at a gain of up to 10,000. This allows the use of nanosecond 
or subnanosecond laser strobe light pulses for object illumination 
thus improving the time resolution of the camera by at least an 
order of magnitude. The discreet objective lens of the camera has 
been replaced with a fast (f/4) 200-400 mm zoom lens that when 
coupled with a quick-connect telephoto adapter (either 1.4x or 
2.0x) allows the camera to operate at any focal length from 200 to 
800 mm. This permits variable magnification of the object without 
having to move the camera and without any degradation of dynam- 
ic spatial resolution or significant loss of light gathering ability. 
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4209 Waste Processing Plants And Equipment 


18043 (SERI/SP—250-3359) Solar thermal technologies 
in support of an urgent national need: Opportunities for the 
photon-enhanced decomposition of concentrated and dilute 
hazardous wastes. Thornton, J.P. (Solar Energy Research 
Inst., Golden, CO (USA)). Dec 1988. Contract AC02- 
83CH10093. 33p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89000840/JAW. 

Toxic waste cleanup is a national concern that affects every 
citizen. Experimental data taken at the Solar Energy Research In- 
stitute indicate that solar thermal technologies can directly destroy 
a wide variety of dilute and concentrated organic wastes. Photons 
contained in the ultraviolet portion of the solar spectrum enhance 
the decomposition process. Potential benefits include shorter proc- 
essing times, complete destruction of organic toxins, lower process- 
ing temperatures, fewer noxious by-products that need secondary 
treatment, and smaller plants to handle given capacities. These 
unique qualities offer substantial promise to help solve the national 


problem of hazardous waste cleanup and disposal. 62 refs., 9 figs., 2 
tabs. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 16977, 17647 


18044 (AD-A—200999/1/XAB) Burner-rig test of econo- 
mizer and superheater boiler-tube alloys. Final report, 1 
August 1986-1 August 1988. Aprigliano, L.F. (David Taylor 
Research Center, Bethesda, MD (USA). Ship Materials En- 
gineering Dept.). Oct 1988. 28p. (DTRC/SME—88-51). 
NTIS, PC A03/MF AO1. 

Availability: Document partially illegible. 

Economizer and superheater boiler-tube alloys of 1018 
carbon steel, 2-1/4Cr 1Mo steel, and 316, 321, and 347 stainless 
steels were exposed to burner rig tests at 310 F and 975°F, which 
respectively are typical economizer and superheater temperatures. 
The tests were made using MIL-F-16884H Navy distillate fuel with 
0.0 and 0.3 ppm vanadium content. This was done to reveal prob- 
lems that might result from adding vanadium to the fuel. The cor- 
rosion of the alloys at 975 F did not significantly increase in the 0.3 
ppm vanadium test. However, it did appreciably increase at 310 F. 
This increase was related to sulfuric acid condensation. The dew- 
point of the sulfuric acid may have been raised by the presence of 
vanadium. The 316 stainless had the best resistance to this corro- 
sion. 


18045 (BNL—52173) Review of atomization and soot for- 
mation for advanced residential oil burner systems. Krishna, 
C.R.; Butcher, T.; McDonald, R.J. (Brookhaven National 
Lab., Upton, NY (USA)). Dec 1987. Contract AC02- 
76CHO00016. 36p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007781/JAW. 

Fuel atomization concepts and soot emission from spray 
flames have been reviewed for application to the development of 
low firing rate and low soot emitting residential oil burners. Project 
targets of firing rates of less than 0.5 gallons per hour and soot 
emission rates of 0.3 lbs per 1000 gallons or less have been set. Air 
atomization has been identified as capable of generating the small 
drop sizes that will be required. Combustion conditions that are 
conducive to low soot operation have been identified from past 
work. Two burners on the market that seem to possess the potential 
for meeting the project goals have also been identified and will be 
evaluated during the next phase. Based on this evaluation, further 
work will be planned. 27 refs., 22 figs. 


18046 (IVO-B—02/88) Boiler performance optimization 
systems. Lepikko, J. (Imatran Voima Oy, Helsinki (Fin- 
land)). Aug 1988. 65p. (In Finnish). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE88756587/JAW. 

At conventional power plants hundreas of different operat- 
ing measurement signals are continuously monitored, on the basis of 
which the process is controlled by taking into account safety-, envi- 
ronment- and availability factors, as well as the viewpoint of oper- 
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ational economy. Depending on the level of the control systems, 
the operating parameters of the process may be quite far from their 
values. Process computers have brought a significant improvement 
for process control and thus also for the operational economy of 
power measurements into a more illustrative form and present dis- 
tinct characteristic values depicting the boiler operation both 
graphically and the partial components of the process, which is per- 
formed on the basis of the operating measurement signals. This 
study presents some of the first commercial boiler performance op- 
timization systems which have entered the market and which com- 
pare in real time the real operation of the boiler and at a corre- 
sponding operating point the optimal operation determined by 
means of a static boiler model. The systems process the measuring 
data to be obtained from operating measurements into a more illus- 
trative form and present distinct characteristic values depicting the 
boiler operation both graphically and in numerical values. The main 
focus of the systems is on the optimal selection of the running pa- 
rameters of the boiler, on the monitoring of fouling of the heat 
transfer surfaces and on the optimization of sooting. According to 
the operational experiences gained from the optimization systems, 
the systems have considerably improved the efficiency rates and 
availability of boiler plants. The need for servicing and maintenance 
of the systems has also turned out to be of minor importance. 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 17720 


18047 (GKSS—88/E/39) Experimental investigations of 
mass transfer in underwater welding and cutting. Baezner, R. 
(Hannover Univ. (Germany, F.R.). Inst. fuer Verfahren- 
stechnik). (GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.); Hannover Univ. 
(Germany, F.R.). Inst. fuer Verfahrenstechnik). 1988. 170p. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
Order Number DE88756821/JAW. 

Underwater welding and cutting are performed in offshore 
and industrial applications. To prevent contamination of the sur- 
rounding area, waste gases and solid particles can be removed. An 
experimental plant was constructed for these investigations. It was 
possible to remove the contamination with the experimental appara- 
ius. Mass transfer occurs in the suction region of the funnel, during 
the two-phase flow in the pipe and in the separation of the phases 
in the suction container. During the separation of the phases, mass 
transfer was not inconsiderable, while it was of little significance in 
the suction region. To determine the significance of mass transfer in 
the tube, the two-phase flow through horizontal tubes was investi- 
gated, as well. The mass transfer increases with the volumetric flux 
of the phases. The mass transfer can be predicted with an empirical 
equation. (orig.) With 71 figs., 10 tabs. 


4240 Pollution Control Equipment 
RDOFER ALSO TO CITATION(S) 18212 


18048 (PB—89-134696/XAB) Design and characteriza- 
tion of a 1200C entrained-flow, gas/solid reactor (journal ver- 
sion). Gullett, B.K.; Blom, J.A.; Gillis, G-R. (Acurex Corp., 
Research Triangle Park, NC (USA)). 1988. 7p. NTIS, PC 
A02/MF AO1. 

Pub. in Review of Scientific Instruments, Vol. 59, No. 9, 
1980-1984(Sep 1988. 

The paper discusses the design and characterization of a 
1200 C flow reactor for studying non-catalytic gas/solid reactions. 
The reactor is designed for high-temperature isothermal operation 
in a developing laminar-flow regime. The process gas is raised to 
the reaction temperature by a tubular preheat furnace fitted with 
sequential alumina honeycombs for increased convective and radi- 
ative surface area. The preheat furnace eliminates typical use of a 
flame burner to reach these high temperatures, thereby eliminating 
combustion gases which may affect the reaction of interest. The re- 
active solid is introduced into the flow reactor by a water-cooled 
injection probe. Reacted solids are collected by a stainless steel, 
water-cooled probe capable of axial movement. Solids residence 
times can be varied between about 50 and 250 ms, depending on 
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process gas flowrate and collection probe height in the reactor. 


Sample results are presented for the CaO/SO: reaction at varying 
times and temperatures. 


43 PARTICLE ACCELERATORS 


18049 (RAL—88-085) Lasers, microwave tubes, and ac- 
celerators: a unified point of view. Lawson, J.D. (Rutherford 
Appleton Lab., Chilton (UK)). Nov 1988. 15p. (CONF- 
8808113—). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88705587/JAW. 

From Conference on trends in quantum electronics; Bucha- 
rest, Romania (29 Aug 1988). 

To be published in SPIE Proceedings. 

Many practical devices of technical interest rely for their op- 
eration on the coherent interaction between harmonic electromag- 
netic fields and ensembles of charged particles, constrained to move 
in orbits or trajectories by electric or magnetic fields. These have in 
many cases been studied by different communities of physicists and 
engineers, and different points of view have emerged. Some rela- 
tively recent developments, such as the gyrotron and free electron 
laser have features in common with lasers, microwave tubes, and 
particle accelerators. Some of these devices will be examined in an 
informal way from several different view points, with emphasis on 
a physical rather than mathematical description. 


4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 18597, 18602, 19098 


18050 (BNL—42031) A high luminosity B-{bar B} facto- 
ry: A research and development program. Pellegrini, C.; 
Cline, D. (Brookhaven National Lab., Upton, NY (USA)). 
15 Oct 1988. Contract AC02-76CHO00016. 1lp. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006983/JAW. 

In this paper we discuss a proposal for the construction of a 
high luminosity, L ~ 10%cm/sup {minus}2/s/sup {minus}1/, elec- 
tron-positron collider, operating in the energy range of 10 to 15 
GeV total center of mass energy. The motivation for such a system 
is to study the physics of the B--{bar B} system, in particular the 
rare decay modes and the CP violation. 4 refs., 1 fig., 4 tabs. 


18051 (CRN-VIV—50) Annual report on the Strasbourg 
VIVITRON, 1987. (Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires; Strasbourg-1 Univ., 67 (France)). 
1988. 53p. (In French). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number DE88756999/JAW. 

Building construction and tank installation of the VIVI- 
TRON 35 MV electrostatic tandem generator was completed, the 
various parts being assembled and welded. Generator assembly was 
started. Contracts for SF6 gas supply (6 tonnes) and resistor chains 
were passed. The VIVITRON accelerator tube and choice of con- 
structor were examined. The design of the injector and the ele- 
ments to be installed inside the central electrode was completed. 
The control system is under development. 


18052 (DOE/ER/40374—16) Research in accelerator 
physics (theory): Progress report, May 15, 1988--December 
31, 1988. Ohnuma, Shoroku. (Houston Univ., TX (USA)). 
Dec 1988. Contract FG05-87ER40374. 10p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007367/JAW. 

This paper contains progress information on the following 
topics: universal sealing of the power spectrum for period n-tupling; 
problems of universality in phase transitions in low-symmetry sys- 
tems; beam-beam interaction and Pacman effects; systematic treat- 
ment of isolated nonlinear difference resonances; correction 
schemes of nonlinear effects; optimization of linac injector system; 
development of improved beam dynamics treatment for compact 
synchrotrons; and improvement of the Tevatron performance at 
Fermilab. (LSP) 
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18053 (ENEA-RT-TIB—87-70) Magnetic switch and im- 
pulse transformer designed for Linac cathodes. Messina, G.; 
Raimondi, P.; Vignati, A. (ENEA, Casaccia (Italy). Dipt. 
Tecnologie Intersettorialli di Base). Sep 1988. 13p. (In Ital- 
ian). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88756721/JAW. 

This report describes the design of a magnetic switch and 
impulse transformer employed in the modulation of a SMeV Linac 
cathode. Design parameters were V=20kV; I=0.4A; 
To=3.5microsec.; freq=300Hz. This design has led to the acquir- 
ing of experience in the field of saturation reactors and could be 
useful for successive applications dealing with elevated average 
power ranges, in which case, the use of traditional switches, such as 
spark-gaps or thyratrons, is not possible. Performance testing 
showed long durability and very good performance at high repeti- 
tion rates. The research was conducted at the Frascati Research 
Center, Italy. 


18054 (JINR—D-7-87-68, pp 68-81) New generation of 
heavy ion accelerators: the superconducting cyclotrons. 
Acerbi, E. (Istituto Nazionale di Fisica Nucleare, Milan 
(Italy)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

History of the development of the superconducting cyclo- 
trons is underlined. Characteristics of present and future PIG and 
ESR sources are presented. Present projects for construction of su- 
perconducting cyclotrons are described. It is shown that the sepa- 
rated sector superconducting cyclotron is the most interesting ma- 
chine which can be very competitive in respect to the synchrotrons 
in the energy range 200 MeV/nucleon - 1 GeV/nucleon. 37 refs.; 9 
figs.; 4 tabs. 


18055 (JINR—D-7-87-68, pp 57-67) RIKEN accelerators 
and their experimental programme. Inamura, T. (RIKEN, 
Wako, Saitama (Japan)). 1987. NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The history and status of REKEN accelerators in Japan and 
their experimental programme are described. Specifications of the 
RILAC - heavy ion linac, AVF cyclotron and RIKEN ring cyclo- 
tron and superconducting cyclotron are given. A high resolution 
magnetic spectrograph is described. Conceptual drawing of a pion 
spectrometer is given. The on-line isotope separator system is de- 
scribed. 35 refs.; 7 figs.; 9 tabs. 


18056 (JINR—D-7-87-68, pp 33-41) Heavy ion synchro- 
tron and cooler ring at GSI. Kienle, P. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

A layout plan of the heavy ion synchrotron SIS to be built 
at GSI for acceleration of heavy ions up to an energy of 23 GeV/u 
connected with the experimental storage ring ESR, which can be 
used for accumulation, storage and phase space density increase of 
heavy ions up to uranium with energies between 834 MeV/u (Ne/ 
sup 10+/) and 556 MeV/u (U/sup 92+/), and a hall for experi- 
ments are given. In order to achieve the higher beam intensities a 
new injector for the UNILAC is under construction. It is based on 
recently developed high intensity ion sources for low states (U/sup 
2+/). First experiments will be focused on the measurements of 
projectile fragmentation cross sections for heavy nuclei. With the 
highest SIS energies it will be feasible to study strangeness produc- 
tion and possible creation of antiparticles. Experiments with slowed 
down highly stripped ions for studying atomic processes and radio- 
active beams for nuclear structure physics may be performed using 
cooled low energy beams from the ESR or SIS. 44 refs.; 10 figs. 
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18057 (KFTI—87-53) Conception for the ion linear accel- 
erators with excitation RF fields on the anomale and normale 
Doppler effect. Ivanov, B.I.; Onishchenko, I.N.; Gorozhanin, 
D.V. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1987. Sp. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl1 - OSTI; INIS. Order Number DE88705925/ 
JAW. 

Use of fast electron beams (EB) for excitation of RF fields in 
slow-wave structures (SWS) of ion linear accelerators with cyclo- 
tron instability on the anomalous and normal Doppler effect is dis- 
cussed. For realization of this procedure along SWS axis the elec- 
tron beam with the longitudinal resonance magnetic field varying 
along the length as a function of the wave phase velocity is inject- 
ed. The main advantages are: provision for simultaneous radial and 
phase stability of accelerated ions; supermode excited oscillations, 
the beam resonance excitation of RF-fields without variation of the 
wave frequency and phase velocity in SWS. As an example, H- 
wave accelerating structures are considered. Due calculations are 
carried out, promising character of the given RF field excitation 
and ion acceleration is shown. 12 refs. 


18058 (SLAC-PUB—4848) Progress on next generation 
linear colliders. Ruth, R.D. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Jan 1989. Contract AC03- 
76SF00515. 9p. (CONF-8707208—5). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007778/ 
JAW. 

From Physics of particle accelerators summer school; Bata- 
via, IL, USA (20 Jul 1987). 

In this paper, I focus on reviewing the issues and progress 
on a next generation linear collider with the general parameters of 
energy, luminosity, length, power, technology. The energy range is 
dictated by physics with a mass reach well beyond LEP, although 
somewhat short of SSC. The luminosity is that required to obtain 
10° {minus} 104 units of Ro per year. The length is consistent with 
a site on Stanford land with collisions occurring on the SLAC site. 
The power was determined by economic considerations. Finally, 
the technology was limited by the desire to have a next generation 
linear collider before the next century. 25 refs., 3 figs., 6 tabs. 


18059 (UCRL—99598) An expert system for tuning parti- 
cle-beam accelerators. Lager, D.L.; Brand, H.R.; Maurer, 
W.J.; Searfus, R.M.; Hernandez, J.E. (Lawrence Livermore 
National Lab., CA (USA)). 12 Jan 1989. Contract W-7405- 
ENG-48. 8p. (CONF-890358—1). NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89006147/JAW. 

From Society of Photo-Instrumentation Engineers confer- 
ence on applications of artificial intelligence; Orlando, FL, USA 
(28 Mar 1989). 

We have developed a proof-of-concept prototype of an 
expert system for tuning particle beam accelerators. It is designed 
to function as an intelligent assistant for an operator. In its present 
form it implements the strategies and reasoning followed by the op- 
erator for steering through the beam transport section of the Ad- 
vanced Test Accelerator at Lawrence Livermore Laboratory's Site 
300. The system is implemented in the language LISP using the Ar- 
tificial Intelligence concepts of frames, daemons, and a representa- 
tion we developed called a Monitored Decision Script. 4 refs., 5 
figs. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 18018, 18052, 19074, 19099 


18060 (BNL—42176) Study of long term stability of be- 
tatron motion in the SSC. Dell, G.F. (Brookhaven National 
Lab., Upton, NY (USA)). 1988. Contract AC02-76CH00016. 
3p. (CONF-8806243—32). NTIS, PC A02/MF AO! - OSTI; 
1; GPO Dep. Order Number DE89007072/JAW. 

From DPF summer study: Snowmass ‘88 on high energy 
physics in the 1990s; Snowmass, CO, USA (27 Jun 1988). 

The long term stability of betatron motion in the presence of 
random and systematic multipoles in the dipoles and random multi- 
poles in the quadrupoles is reported for the collision lattice used for 
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the SSC CDR (Conceptual Design Report). Long tracking runs of 
20K and 28K show no instability. 6 refs., 3 figs., 3 tabs. 


18061 (BNL—42192) Amplified spontaneous emission in 
a single pass free electron laser. Yu, Li Hua; Krinsky, S. 
(Brookhaven National Lab., Upton, NY (USA)). 1988. Con- 
tract AC02-76CH00016. 10p. (CONF-8808146—14). NTIS, 
PC A02/MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89007048/JAW. 

From 10. international free-electron laser conference; Jerusa- 
lem, Israel (29 Aug 1988). 

We discuss the relationship of the effective start-up noise in 
a single pass free electron laser to the spontaneous radiation emitted 
in the initial gain length of the wiggler magnet. Also, it is noted 
that the number of modes in the output is related to the phase space 
volume occupied by the spontaneous radiation emitted in the first 
gain length. 12 refs. 


18062 (GSI—89-04) Split coaxial linac structure and its 
RF modes. Mueller, R.W. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)). Jan 1989. 
18p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88757127/JAW. 

The Split Coaxial Cavity structure has been invented and ap- 
plied for the first time in the heavy-ion RFQ linac MAXILAC of 
GSI. It has an ideally flat RF voltage distribution and a good 
power economy. From another standpoint, it is a member of the 
small family of linac structures where the two modes, the wanted 
one and the unflatness mode, are clearly and strictly separable. The 
unflatness or "Q Line” mode is analyzed in more detail in this 
paper. It is necessary for the understanding of the interaction of the 
beam with the cavity, possible beam instabilities resulting from it, 
and for curing these instabilities with the chance of obtaining im- 
proved beams. 


18063 (KFTI—87-51) Charged particle acceleration in a 
plasma resonator excited by modulated electron beam. Bala- 
kirev, V.A.; Bliokh, Yu.P.; Borodkin, A.V.; Onishchenko, 
I.N.; Ostrovskij, A.O. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1987. 5p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88705923/JAW. 

Problem concerning the collective method for charged parti- 
cle acceleration by plasma charge density wave, excited by a tubu- 
lar electron flux, modulated by density, in a plasma resonator is 
theoretically investigated. It is ascertained that the presence of 
beam modulation leads to a qualitative change of dynamics of 
charged particle flux interaction with plasma. It is shown that 
plasma wave inhomogeneity by resonator cross section can be used 
for creating condition for charged particle acceleration collective 
method. Evaluations of parameters of the system for the considered 
acceleration mechanism realization are presented. 10 refs.; 2 figs. 


18064 (KFTI—87-52) Technique for calculation of 
charged particle trajectories in direct-action accelerators with 
account of real electrode geometry. Simonenko, A.V.; Lev- 
chenko, Yu.Z. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1987. 5p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl1 - OSTI; INIS. Order Number 
DE88705924/JAW. 

Technique for calculation of charged particle trajectories in 
direct-action accelerators is described. The calculation includes nu- 
merical solution of Laplace’s equation by “mesh” method in all 
electrostatic part of accelerator. The calculation of potential distri- 
bution process follows a three step course: definition of boundary 
conditions; definition of initial data in the nodal points; potential 
value calculation. 3 refs. 


18065 (SLAC-CN—371) Linear fitting of BPM orbits 
and lattice parameters. Lohse, T.; Emma, P. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). 1 Feb 
1989. Contract AC03-76SF00515. 1lp. NTIS, PC A03 - 
OSTI. Order Number DE89007669/JAW. 

Linear least &?-fits will in general give wrong results to the 
data since the errors are not properly handled. In this note we dis- 
cuss a solution for this problem. This paper covers briefly the 
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standard X?-fitting of trajectory parameters and discusses the case 
of linear correlations between independent measurements which are 
all subject to stochastic noise. An analytic solution for unbiased fits 
including the error analysis is derived. Examples are presented. The 
mathematical analysis is involved and possibly not of a general in- 
terest. The fit methods are available as general software packages 
on the MCC/SLC-VAX. Similar packages were produced for the 
HP 28 S pocket calculator for testing purposes. The methods were 
successfully applied for online monitoring of dispersion functions 
and transfer-matrix elements. 3 figs. 


18066 (SLAC-PUB—4541) Multi-bunch energy compen- 
sation. Ruth, R.D. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Feb 1988. Contract ACO03- 
76SF005S15. 13p. (SLAC/AP—65; CONF-8806258—6). 
NTIS, PC A02/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89007548/JAW. 

From Workshop on physics of linear colliders; Capri, Italy 
(13 Jun 1988). 

To obtain a luminosity of 10°* cm/sup {minus}2/ sec/sup 
{minus}1/ in a TeV Linear Collider (TLC), it will probably be 
necessary to accelerate many bunches in one filling of the rf struc- 
ture. This has the effect of extracting more energy from the struc- 
ture and thus enhances the overall efficiency of the accelerator. 
However, this leads to many problems. First, the train bunches is 
subject to cummulative beam breakup transversely. This can be 
controlled by damping the transverse modes with slots in the irises 
coupled to waveguides. In addition, the energy of the bunches must 
be kept the same to high precision. For the fundamental mode, this 
entails adjusting the timing of the rf fill and also the bunch spacing. 
The higher longitudinal modes, although they do not induce insta- 
bility, also may lead to bunch-to-bunch variations in energy. How- 
ever, it also seems possible to damp these modes to cure this prob- 
lem. Of course, there are also problems associated with damping a 
train of bunches in a damping ring. In this paper we discuss some 
of the issues of multi-bunch energy compensation. In the first two 
sections, we review some basics about energy extraction by a single 
bunch, and then, multi-bunch energy compensation is treated. We 
discuss various tolerance issues associated with deviations of ampli- 
tude and phase of the rf away from the ideal. 


18067 (SLAC-PUB—4547) Introduction to wakefields 
and wake potentials. Wilson, P.B. (Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA)). Jan 1989. Contract 
AC03-76SF00515. 40p. (SLAC/AP—66; CONF-8707208— 
2). NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89007547/JAW. 

From Physics of particle accelerators summer school; Bata- 
via, IL, USA (20 Jul 1987). 

What are wakefields and wake potentials, and why are these 
concepts useful in the physics of linear accelerators and storage 
rings? We approach this question by first reviewing the basic physi- 
cal concepts which underlie the mathematical formalism. We then 
present a summary of the various techniques that have been devel- 
oped to make detailed calculations of wake potentials. Finally, we 
give some applications to current problems of interest in accelerator 
physics. No attempt at completeness can be made in an introducto- 
ry article of modest length. Rather, we try to give a broad over- 
view and to list key references for more detailed study. It will also 
be apparent that the last chapter on this subject, with all the loose 
ends neatly tied up, has yet to be written. There are subtle points, 
there are controversial questions, and active calculations to resolve 
these questions are continuing at the time of this writing. 61 refs., 
10 figs., 1 tab. 


18068 (SLAC-PUB—4752) Beam dynamics verification in 
linacs of linear colliders. Seeman, J.T. (Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA)). Jan 1989. Con- 
tract AC03-76SF00515. 7p. (CONF-881049—65). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007545/JAW. 

From Linear accelerator conference; Williamsburg, VA, 
USA (3 Oct 1988). 

The SLAC two-mile linac has been upgraded to accelerate 
high current, low emittance electron and positron beams to be used 
in the SLAC Linear Collider (SLC). After the upgrade was com- 
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pleted, extensive beam studies were made to verify that the design 
criteria have been met. These tests involved the measurement of 
emittance, beam phase space orientation, energy dispersion, trajec- 
tory oscillations, bunch length, energy spectrum and wakefields. 
The methods, the systems and the data cross checks are compared 
for the various measurements. Implications for the next linear coi- 
lider are discussed. 12 refs., 13 figs., 2 tabs. 


18069 (SLAC-PUB—4846) Methods of stability analysis 
in nonlinear mechanics. Warnock, R.L.; Ruth, R.D.; Ga- 
bella, W.; Ecklund, K. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA); Colorado Univ., Boulder (USA). 
Dept. of Physics). Jan 1989. Contract AC03- 
76SF00515;FG02-86ER40302. 10p. (CONF-8707208—4). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007779/JAW. 

From Physics of particle accelerators summer school; Bata- 
via, IL, USA (20 Jul 1987). 

We review our recent work on methods to study stability in 
nonlinear mechanics, especially for the problems of particle accel- 
erators, and compare our ideals to those of other authors. We em- 
phasize methods that (1) show promise as practical design tools, (2) 
are effective when the nonlinearity is large, and (3) have a strong 
theoretical basis. 24 refs., 2 figs., 2 tabs. 


18070 (UCRL—100227) Computer predictions of '’evapo- 
rative’ cooling of highly charged ions in EBIT [electron beam 
ion trap]. Penetrante, B.M.; Levine, M.A.; Bardsley, J.N. 
(Lawrence Livermore National Lab., CA (USA)). 9 Jan 
1989. Contract W-7405-ENG-48. 14p. (CONF-881154—2). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89006732/JAW. 

From International symposium on electron beam ion sources 
and their applications; Upton, NY, USA (14 Nov 1988). 

Evaporative cooling has been used successfully in EBIT to 
extend the containment time for neon-like gold to several hours. 
This paper discusses a theoretical basis for evaporative cooling. 
Also included is an assessment of the processes which affect the 
temperature and number balance of the trapped and coolant ions in 
EBIT, and how the basic operating parameters affect these process- 
es. Results of computer calculations using nitrogen as a coolant are 
presented and compared with an approximate analytic solution. 10 
refs., 10 figs. 


18071 Polarization of fast particle beams by collisional 
pumping. Stearns, J.W.; Kaplan, S.N.; Schlachter, A.S.; 
Pyle, R.V.; Anderson, L.W.; Ruby, L. (to Dept. of Energy, 
Washington, DC). US Patent 4,724,117. 9 Feb 1988. Filed 
date 19 Oct 1984. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A method for polarizing a fast beam of particles by colli- 
sional pumping, comprising the steps of: generating a beam of un- 
polarized ions; and generating an electron-spin-polarized medium of 
atoms positioned as a target for the beam. The target medium being 
sufficiently thick to allow the beam to interact with the medium to 
produce collisional pumping by repeated charge-changing collisions 
of the initially unpolarized ions of the beam with the electron-spin- 
polarized atoms of the target to produce a succession of electron- 
capture and electron-loss collisions to pump both the electron-spin 
and nuclear-spin polarization of the beam up to substantially the 
electron-spin polarization of the target. 


18072 Flat-field response and geometric distortion meas- 
urements of optical streak cameras. Montgomery, D.S.; 
Drake, R.P.; Jones, B.A.; Wiedwald, J.D. (Lawrence Liver- 
more National Lab., PO Box 5508, L-473, Livermore, CA 
(US));. pp v of High speed photography, videography, and 
photonics V. Johnson, H.C. Bellingham, WA; SPIE Society 
of Photo-Optical Instrumentation Engineers (1987). (CONF- 
8708231—). 

From High speed photography, videography, and photonics 
V; San Diego, CA, USA (17 Aug 1987). 

To accurately measure pulse amplitude, shape, and relative 
time histories of optical signals with an optical streak camera, it is 
necessary to correct each recorded image for spatially-dependent 
gain nonuniformity and geometric distortion. Gain nonuniformities 
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arise from sensitivity variations in the streak-tube photocathode, 
phosphor screen, image-intensifier tube, and image recording 
system. By using a 1.053-um, long-pulse, high-power laser to gener- 
ate a spatially and temporally uniform source as input to the streak 
camera, the combined effects of flat-field response and geometric 
distortion can be measured under the normal dynamic operation of 
cameras with S-1 photocathodes. Additionally, by using the same 
laser system to generate a train of short pulses that can be spatially 
modulated at the input of the streak camera, the authors can create 
a two-dimensional grid of equally-spaced pulses. This allows a dy- 
namic measurement of the geometric distortion of the streak 
camera. The author discusses the techniques involved in performing 
these calibrations, present some of the measured results for LLNL 
optical streak cameras, and will discuss software methods to correct 
for these effects. 
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REFER ALSO TO CITATION(S) 18011, 18127, 18719, 19099 


18073 (AD-A—200743/3/XAB) Application of channel- 
ing radiation to the study of materials and the development of 
x-ray and gamma-ray sources. Final report, 1 August 1986-30 
November 1987. Pantell, R.H. (Stanford Univ., CA (USA)). 
Nov 1988. llp. NTIS, PC A03/MF AO1. 

The equipment purchased under this grant was used to con- 
struct a beamline for developing an x-ray source based upon chan- 
neling radiation. The beamline was added to the Stanford, Mark III 
linear accelerator, which provides a high-current, low-emittance 
electron beam at approximately 40 MeV energy. 


18074 (BNL—41978) Training in test samples of super- 
conducting cables for accelerator magnets. Ghosh, A.K.; 
Garber, M.; Robins, K.E.; Sampson, W.B. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 22 Aug 1988. Contract 
AC02-76CH00016. 4p. (CONF-880812—37). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007040/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

In the critical current measurement of some high current 
NbTi cables, the samples have to be “trained” by repeated quench- 
ing in order to obtain a usable voltage-current curve for I/sub c/ 
determination. This training behavior is most pronounced when the 
applied field is perpendicular to the wide face of the conductor and 
is strongly dependent on the copper-to-superconductor ratio and 
the clamping pressure. Data are given for SSC prototype cables as 
well as for HERA production conductors. Although a quantitative 
understanding of the experimental data is still lacking, some specu- 
lations regarding stability are presented. 8 refs., 7 figs. 


18075 (BONN-IR—88-31) Control and driving system of 
the Bonn 3,5 GeV electron stretcher facility ELSA. Wermels- 
kirchen, C. (Bonn Univ. (Germany, F.R.). Physikalisches 
Inst.; Bonn Univ. (Germany, F.R.). Mathematisch-Naturwis- 
senschaftliche Fakultaet). Jul 1988. 66p. (In German). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88756934/JAW. 

The stretcher facility ELSA is the first accelerator of the 
Physical Institute the guidance of which is completely realized by 
the application of mini- and microcomputers. In the framework of 
the present thesis the whole hard- and software of this control 
system was developed, tested, and taken into operation. The hard- 
ware of the ELSA control system consists in the processing level 
of different interface cards, via which all accelerator components 
can be connected, and the MACS processors which drive as front- 
end processors the connected devices. With the transmission cable 
simultaneously trigger signals for the synchrotron and ELSA com- 
ponents are distributed. By this the MACS processors are synchro- 
nized so that all timely correlated events in the guidance of ELSA 
can be tuned. The modularized software on the driving central 
computer uses a memory-resident data bank which describes the 
whole accelerator configuration. In the whole it could be shown 
that the developed and constructed control system represents a nec- 
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essary but also very comfortable and reliable instrument for the op- 
eration and driving of ELSA. (orig./HSI). 


18076 (FNAL/C—88/196) High field dipole magnet 
design concepts. Nicol, T.H. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Dec 1988. Contract AC02- 
76CHO03000. 4p. (CONF-8810298—1). NTIS, PC A02/MF 
A0Ol - OSTI; 1; GPO Dep. Order Number DE89006144/ 
JAW. 

From 11. annual cryogenic workshop; Colorado Springs, 
CO, USA (16 Oct 1988). 

High field dipole magnets will play a crucial role in the de- 
velopment of future accelerators whether at Fermilab or elsewhere. 
This paper presents conceptual designs for two such dipoles; 6.6 
and 8.8 Tesla, with special focus on their suitability for upgrades to 
the Fermilab Tevatron. Descriptions and cross-sectional views will 
be presented as will preliminary estimates of heat loads and costs. 3 
refs., 2 figs., 2 tabs. 


18077 (IFVE-OUNK—87-157) Dynamic effects in the 
magnetic field of the UNK superconducting dipoles. Gertsev, 
K.F.; Zlobin, A.V.; Luzhin, Yu.A.; Myznikov, K.P.; Smir- 
nov, N.L.; Shcherbakov, P.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1987. 12p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1 - OSTI; INIS. 
Order Number DE88705724/JAW. 

The paper presents the results of the calculational analysis of 
the multipole components of the bore field of superconducting (SC) 
dipoles for Accelerating and Storage complex(ASC). These compo- 
nents are due to various constituents of cable magnetization. It also 
describes the procedure of pulsed magnetic measurements allowing 
to determine the multipole component of the field which are due to 
eddy currents in the cable. Besides the article compares the calcula- 
tional and experimental results, establishes the requirements to be 
imposed on the values of the basic electrophysical characteristics of 
the SC cable maintaining the tolerable level of dynamic effects in 
the dipoles n in the ASC cycle. 7 refs.; 5 figs.; 3 tabs. 


18078 (INFN-LNF—88-20(R)) Status of the study on 
damping rings for a 5-10 GeV linear collider. Bassetti, M.; 
Guiducci, S.; Palumbo, S. (Istituto Nazionale di Fisica Nu- 
cleare, Frascati (Italy). Lab. Nazionale di Frascati; Rome 
Univ. I (Italy)). (Istituto Nazionale di Fisica Nucleare, 
Rome (Italy)). 1988. 13p. (CONF-871299—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88705501/JAW. 

From Workshop on heavy quarks factory and nuclear phys- 
ics facility with superconducting linacs; Courmayeur, Italy (14 Dec 
1987). 

In linear colliders, since the accelerated bunches collide only 
once, very high transverse beam densities must be produced if ade- 
quate luminosity is to be obtained without an excessive comsump- 
tion of power. This requires extremely high quality beams with 
very low transverse and longitudinal emittance so that one can 
produce submicron transverse dimensions at the crossing point. 
Recent developments in electron sources promise intense electron 
bunches having very low emittances, so that emittance damping 
may not be required. For positrons damping rings offer at present 
the only method to produce small emittances. In this paper the per- 
formances of a positron damping ring for a superconducting linear 
collider for a Beauty-factory is analyzed. Wiggler magnets are ex- 
tensively used to enhance radiation damping and satisfy a strigent 
constraint on the repetition frequency. In this case the transverse 
emittance comes out to be determined mainly by the wigglers pa- 
rameters (magnetic field and period lenght) and very small values 
can be achived. The longitudinal emettance, due to the high cur- 
rent per bunch required, is mainly determined by collective effects. 
A discussion of these effects and an extimate of the longitudinal 
emettance achievable in our case is given. 


18079 (JINR—D-7-87-68, pp 649-660) Helium-jet tech- 
niques in on-line isotope separation. Arje, J. (Jyvaeskylae 
Univ. (Finland). Dept. of Physics). 1987. NTIS (US Sales 
Only), PC A99/MF A0Ol. Order Number DE89780058/ 
JAW. (CONF-8609159—). 
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From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Helium-jet techniques in on-line isotope separation are re- 
viewed. To obtain better matching of the He-jet to the ion source, 
the use of the HECRISOL proposal is suggested. The ion guide 
method which permits thermalized recoils to be mass separated di- 
rectly as primary ions is described. Layaout of the target chamber 
used at the LIGISOL facility is shown. Analytical studies indicate 
an overall efficiency of 1-10% should be achievable by the helium- 
jet techniques. 42 refs.; 11 figs.; 2 tabs. 


18080 (LBL—25477) High performance single stage oper- 
ation of the LBL ECR and the design of an advanced ECR 
ion source. Lyneis, C.M. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1988. Contract AC03-76SF00098. 11p. (CONF- 
8809290—1). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006606/JAW. 

From International workshop on ECR ion sources; Greno- 
ble, France (14 Sep 1988). 

A new mode of operation using only the second stage of the 
LBL ECR has been developed. This single stage mode produces 
charge states and currents equal to or better than the traditional 
two stage operation of the LBL ECR for a variety of gases such as 
nitrogen, oxygen, and argon. The critical parameter for this mode 
appears to be conditioning the plasma chamber walls with a coating 
of SiQ2. Various models to explain this effect will be discussed 
along with implications for ECR ion source design. A new Ad- 
vanced ECR ion source which will operate at 14 GHz is being de- 
signed for the 88-Inch Cyclotron. Construction is scheduled to 
begin in the fall of 1988 and test operation should begin in the fall 
of 1989. The design includes hollow core copper wire solenoids, 
iron yoke, a Nd-Fe-B sextupole, radial pumping, and access to the 
plasma chamber. 8 refs., 4 figs., 1 tab. 


18081 (LBL—25818) A study of the effects of copper to 
superconductor ratio on stability. Hassenzahl, W.V. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1988. Contract 
AC03-76SF00098. 16p. (CONF-8808143—2). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006604/JAW. 

From Japan-U.S. seminar on basic mechanisms of helium 
heat transfer and related influence on stability of superconducting 
magnets; Fukuoka, Japan (29 Aug 1988). 

Accelerator dipole magnets operate with very low copper to 
superconductors ratios (R). This ability to operate with low R is 
significant in its impact on cost. The optimum value of R has been 
an issue of considerable debate. This study shows that the minimum 
propagating zone length is greatest for copper to superconductor 
ratios well below 1.5, which appears to be in contradiction with 
some of the data. 4 refs., 7 figs. 


18082 (SLAC/AP—73) Computer aided design of three- 
dimensional waveguide loaded cavities. Goren, Y.; Yu, 
D.U.L. (Stanford Linear Accelerator Center, Menlo Park, 
CA (USA)). Feb 1989. Contract AC03-76SF00515;AC03- 
87ER80529. 20p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007733/JAW. 

We have developed two simple methods to calculate the 
power transport through an external waveguide of a loaded cavity 
utilizing the RF parameters obtained from the frequency domain 
codes. In the first method the external power loss through an open 
waveguide is expressed in terms of equivalent circuit coupling pa- 
rameters between a closed waveguide and a cavity to which it is 
connected. As we shall see, this equivalent circuit approach is limit- 
ed in it applicability only to structures with high loaded Q values, 
say Q/sub L/ < 200. In the second method, the power flow 
through an external waveguide is calculated from an analysis of the 
electromagnetic field components of the standing waves in the 
closed waveguide-cavity structure. Our models make use of the 
MAFIA code to obtain values of structural parameters and fields 
when an external waveguide is abruptly terminated with a metal 
surface. A typical model consists of an output cavity attached via 
an iris to a short waveguide section ended with a conducting cap. 
Our methodologies of calculating the loaded Q/sub L/ in terms of 
the parameters of the closed waveguide-cavity model are described 
in the following sections. We have obtained reasonable and encour- 
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aging results for several loaded cavities whose values of Q/sub L/ 
have been experimentally measured. Of particular interest is the ap- 
plication to low-Q structures such as the relativistic klystron output 
cavities. The electromagnetic field method yields good agreement 
with experimental measurements. This method has also been suc- 
cessfully applied to high gradient accelerating structures with slots 
for damping out higher modes as recently proposed by Palmer. 5 
refs., 9 figs., 2 tabs. 


18083 (SLAC-CN—370) Specification of harmonic cor- 
rections (wirefix) for the SLC ARCS. Bambade, P.; Hutton, 
A. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). 1 Feb 1989. Contract AC03-76SF00515. 58p. NTIS, 
PC A04/MF AQ1 - OSTI; 1; GPO Dep. Order Number 
DE89007734/JAW. 

In the original SLC commissioning plans, it was thought that 
accumulated optical mismatch, generated by focusing errors in the 
whole machine, would be correcied at the very end, in the Final 
Focus. Dedicated correctors for optical matching and a special ad- 
justment strategy were planned for this purpose, with a large 
tuning range of up to about a factor four in any dimension of the 
beam phase-space. With the present collimation and shielding ar- 
rangements, it is necessary to control the beam upstream of the 
Final Focus in order to inject a nearly matched phase-space there. 
We have developed and installed a new system of harmonic focus- 
ing corrections at the end of the SLC Arcs, to provide such con- 
trol. The scheme consists of introducing small regular and skew fo- 
cusing deviations at specific harmonics of the betatron frequency 
which the phase-space is specially sensitive to. The harmonics in 
question are the zeroeth harmonic and the second harmonic of the 
betatron frequency. The focusing deviations are introduced in the 
Arc lattice by perturbing the strengths of the combined function 
magnets with a set of appropriately rewired trim windings at their 
backieg. The corrections provide an efficient way for adjusting 
both for errors in the Arc lattice and for mismatch at the injection 
to the Arc, generated by the upstream systems. In this note, we de- 
scribe the specification of this correction procedure as well as the 
present installation. Initial operational experience with this new 


method for adjusting beam-lines is presented elsewhere. 20 refs., 18 
figs. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 18055, 18056, 18077 


18084 (Juel-Spez—453) Monitor system for stored-pro- 
gram control. Fassbender, A. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Schicht- und Ionen- 
technik; Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Projektleitung COSY). Jun 1988. 105p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE88757147/JAW. 

A brief description of the COSY control system shows that 
the control functions in COSY are realised by a distributed system. 
The marginal conditions of the operating system components are 
explained using the COSY waterworks as an example. From this 
exampie and some subsequent considerations, important parameters 
for the COSY operating system are derived and are used for the 
system realisation. The result with regard to process communica- 
tion and process synchronisation is the channel, for which data for- 
mats and functionalities are defined. The main functions and the 
four basic calls are also defined. Implementation of the channel is 
explained, showing that the required functions are well achieved. 


Adjustments to the distributed MOSI standard are feasible and ap- 
propriate. 







18085 (KFK—4505) Final report of a joint study of 
COSY MicroTec GmbH, Berlin and KfK on the construction 
of a compact light source for in depth lithography in the Nu- 
clear Research Center Karlsruhe. Klingelhoefer, R. (comp.). 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernverfahrenstechnik). Dec 1988. 33p. (In 
German). NTIS (US Sales Only), PC A03/MF A01. Order 
Number DE88757158/JAW. 

The conceptual design of a Synchrotron light source with 
superconducting bending magnets and especially dedicated for the 
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production of microstructures by the LIGA-process which has 
been developed in KfK is described in report KfK 3976. Meanwhile 
KfK and COSY MicroTec GmbH jointly pursued a detailed study 
to provide for the basis of the construction and to estimate the ex- 
pected cost of a synchrotron light source. The results of the study 
are described in this report. The results of the study enable KfK to 


apply for the amount of money necessary to build the synchrotron 
light source. 


18086 A 15 MHz 32-channel Flash ADC FASTBUS 
board for use at LEP. Crawley, H.B.; Gorbics, M.S.; Hol- 
land, G.E.; Homer, J.F. Jr.; McKay, R.; Meyer, W.T.; 
Rosenberg, E.I.; Thomas, W.D. (Dept. of Physics and Ames 
Lab., USDOE, Iowa State Univ., Ames, IA (US));. IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; 35: No. 1, 295-299(Feb 1988). (CONF- 
871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

The authors describe the design and performance of a single- 
width multilayer FASTBUS board for digitization of electromag- 
netic calorimeter data at LEP. The board consists of 32 channels of 
Flash ADC digitizers clocked at 15 MHz. The digitized data are 
filtered through a zero suppression circuit, stored in a buffer 
memory and then reformatted using an on-board microprocessor. 
The microprocessor allows the authors to efficiently perform cali- 


bration tasks such as pedestal monitoring and linearity/relative gain 
measurements. 
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18087 (IC—88/224) Distortions in the output signals of 
conventional spectrum analyzers. Njau, E.C. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1988. 
9p. NTIS (US Sales Only), PC A02/MF AO! - OSTI; INIS. 
Order Number DE88705656/JAW. 

We show that the output signals of conventional spectrum 
analysers contain distortions which basically originate from the 
signal processing performed inside the analysers’ frequency conver- 
tors. Total elimination of these distortions through normal filtering 
techniques is difficult owing to the closeness of some of their fre- 
quencies to the corresponding frequencies of the required signals. 
Simple design adjustments that can minimize these distortions are 
suggested. (author). 7 refs, 2 figs. 


18088 (IC—88/225) Distortions caused by the signal 
processing in analog AM modulators. Njau, E.C. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1988. 10p. NTIS (US Sales Only), PC A02/MF AOl1 - 
OSTI; INIS. Order Number DE88705657/JAW. 

Complete analytical expressions for distortions caused by 
signal processing in analog AM modulators are developed. The sa- 
lient features in these expressions are shown to be consistent with 
displays of actual spectra of AM signals. Finally suggestions are 
given on how the distortions may be practically minimized. 
(author). 6 refs, 3 figs. 


4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 17170, 18086, 18239, 18266, 18379, 18475, 
18543, 18597, 18604, 18608, 18609, 18611, 18736, 18743, 18745, 18777 


18089 (AD-A—201114/6/XAB) Demonstrate the feasibil- 
ity of a detection method to separate neutral particles from 
charged particles in the MeV/nucleon energy range. Dichter, 
B.K.; Hanser, F.A. (Panametrics, Inc., Waltham, MA 
(USA)). Oct 1988. 18p. (SCIENTIFIC—1). NTIS, PC A03/ 
MF AOl. 

A breadboard model of a spacecraft-borne instrument to 
measure the neutral atomic fluxes with energies between 1 to 10 
MeV/nucleon was designed and constructed. Differentiation be- 
tween incident charged and neutral particles is done by measuring 
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the production rate of convoy-electrons by the particles. Calcula- 
tions indicate that convoy electron production rate is much larger 
for neutral hydrogen than it is for protons. Incident particles strike 
a thin carbon foil at the entrance aperture and the resulting convoy 
electrons are identified using a 180° magnetic spectrometer with a 
micro channel plate detector at the focal plane. Incident beam par- 
ticles pass through the spectrometer undeflected and are detected 
by a solid state detector. The instrument is designed to be tested at 
accelerator facilities with proton and neutral hydrogen beams. Neu- 
tral beams will be generated by a proton beam through a thin 
carbon foil and selecting the resulting neutral beam particles using a 
dipole bending magnet downstream of the foil. 


18090 (BNL—41986) A 47 tracking magnetic spectrome- 
ter for RHIC. Lindenbaum, S.J. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02- 
76CH00016;AS05-81ER40032;A.C02-76ER03274;AC02- 
83ER40107. 16p. (CONF-880762—4). NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89007042/ 
JAW. 

From Summer institute: school and workshop on heavy ion 
physics; Upton, NY, USA (11 Jul 1988). 

A tracking magnetic spectrometer based on large Time Pro- 
jection Chambers (TPC) was previously proposed to measure the 
momentum of charged particles emerging from the RHIC beam 
pipe at angles larger than four degrees and to identify the particle 
type for those beyond fifteen degrees with momenta up to 700 
MeV/c, which is a large fraction of the final charged particles 
emitted by a low cm rapidity quark-gluon plasma. Experimental 
progress in the successful performance of a TPC developed for 
AGS E-810 is reported. We have also included typical results of 
our event generator which contains an interface of an improved 
HIJET and a plasma bubble model. Typical plasma signals one can 
expect from this model are presented. 4 refs., 9 figs. 


18091 (BNL—42148) Waveform digitizing at 500 MHz. 
Atiya, M.; Ito, M.; Haggerty, J.; Ng, C.; Sippach, F.W. 
(Brookhaven National Lab., Upton, NY (USA)). 1988. Con- 
tract AC02-76CH00016. Sp. (CONF-881103—39). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007073/JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Experiment E787 at Brookhaven National Laboratory is de- 
signed to study the decay K* —> 7* v{bar {nu}} to a sensitivity of 
2 {times} 10/sup {minus}10/. To achieve acceptable muon rejec- 
tion it is necessary to couple traditional methods (range/energy/ 
momentum correlation) with observation of the 7* — p* — 
e*v{bar {nu}} decay sequence in scintillator. We report on the 
design and construction of over 200 channels of relatively low cost 
solid state waveform digitizers. The distinguishing features are: 8 
bits dynamic range, 500 MHz sampling, zero suppression on the fly, 
deep memory (up to .5 msec), and fast readout time (100 psec for 
the entire system). We report on data obtained during the Febru- 
ary--May 1988 run showing performance of the system for the ob- 
servation of the above decay. 9 figs. 


18092 (CONF-881032—5) Implementation of the Pana- 
sonic TLD [Thermoluminescent Dosimeter] system for per- 
sonnel monitoring at the Nevada Test Site. DeMarre, M.; 
Teasdale, C.L.; Sygitowicz, L.S. (Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (USA)). 1988. Con- 
tract ACO08-89NV 10630. 5p. NTIS, PC A02/MF AO! - 
OSTI; GPO Dep. Order Number DE89006794/JAW. 

From 2. conference on radiation protection and dosimetry; 
Orlando, FL, USA (31 Oct 1988). 

In January 1987, the dosimetry system at the Nevada Test 
Site changed from a film badge dosimetry program to the Pana- 
sonic Thermoluminescent Dosimeter (TLD) system to monitor ex- 
ternal radiation exposure to personnel working at the Nevada Test 
Site. In order to implement the Panasonic TLD system, a combina- 
tion dosimeter and security credential badge holder had to be de- 
veloped, a computer processing system developed, a dose process- 
ing algorithm developed and enough Panasonic UD802AS2 TLDs 
purchased to support a large quarterly exchange. Problems that had 
to be resolved during the first year of operation were: processing 
approximately 15,000 dosimeters per quarter; multiple exchange of 
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the same dosimeter in the same quarter due to incoming visitors 
and vendors; late returns due to the unique user community at the 
Nevada Test Site; TLD damage experience and unusual TLD 
anomalies. The experience from the original planning stages for 
conversion to the TLD system to the reality of the implementation 
of this system will be discussed. 


18093 (DOE/ID/12584—35) Performance of diffusion- 
barrier scintillation cells under a variety of controlled envi- 
ronmental conditions. Spangler, R.R.; Langner, G.H., Jr. 
(UNC Geotech, Grand Junction, CO (USA)). Feb 1989. 
Contract AC07-861D12584. 29p. (UNC/GJ—46(TMC)). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007698/JAW. 

The US Department of Energy (DOE) Office of Remedial 
Action and Waste Technology established the Technical Measure- 
ments Center (TMC) at the Grand Junction, Colorado, Projects 
Office (GJPO), in part, to develop and evaluate new devices for 
the DOE remedial action projects. The TMC charged the GJPO 
Radon Laboratory, under the management of UNC Geotech 
(UNC), with developing and testing a passive scintillation-type, 
time-averaging radon monitor. Two types of monitors were devel- 
oped--a diffusion-barrier scintillation cell (DBSC) and a diffusion- 
barrier liquid scintillation cell (DBLSC). The performance of the 
DBSCs was tested under different relative humidities, temperatures, 
and wind speeds. The test results of the DBSCs showed no statisti- 
cally significant change in accuracy due to the environmental test 
conditions. Radon-concentration measurement results for diffusion- 
barrier charcoal canisters (DBCC), exposed along with the DBSCs, 
did show significant effects due to wind and temperature, but no 
effects due to relative humidity. The performance of the DBLSCs 
under a variety of environmental conditions was not tested because 
a sufficiently sensitive device could not be developed using the ex- 
isting GJPO liquid-scintillation counting system and a nontoxic 
counting medium. 10 refs., 10 figs., 10 tabs. 


18094 (ENEA-RT-COMB—88-07) Add-a-source tech- 
nique (error reduction in neutron coincidence counting). 
Aparo, M.; Dionisi, M.; Zeppa, P.; Bevacqua, F. (ENEA, 
Casaccia (Italy). Dipt. Ciclo del Combustibile). Jul 1988. 
20p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88756780/JAW. 

Counting neutrons emitted by spontaneously fissioning pluto- 
nium isotopes is a means for determining plutonium content in sam- 
ples. Correlation techniques have been developed for separating 
such neutrons from a background of nonfission neutrons due to 
(alpha, n) reactions. Further procedures are then used to correct 
the effect of neutron-induced fission. In order to perform such a 
correction, the sample’s chemical composition (including the pres- 
ence of moisture) must be a well known parameter. The present 
paper reports a theoretical formulation of a new approach (add-a- 
source technique), which could allow to correct the measurement 
independently by the knowledge of the sample’s chemical composi- 
tion. ”Add-a-source” technique is based on the measurement of the 
perturbation, induced by a califournium-252 source closely coupled 
to the plutonium sample, on total and coincidence rates. 


18095 (ENEA-RT-FUS—88-07) High resolution 14 MeV 
neutron spectrometer. Pillon, M.; Batistoni, P.; Bertalot, L.; 
Martone, M.; Podda, S. (ENEA, Frascati (Italy). Centro Ri- 
cerche Energia). Sep 1988. 19p. (CONF-880364—). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88756781/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

A neutron spectrometer, based both on the track position 
identification and the energy measurement of recoiling protons 
from a hydrogenous radiator, is proposed. The expected perform- 
ance limits of this spectrometer with regard to energy resolution, 
efficiency and counting rate are evaluated for five different configu- 
rations. The results show the possibility of deriving an optimized 
spectrometer design with an energy resolution up to 1% at 14 
MeV. In particular, the application of the spectrometer for ion tem- 
perature measurement on NET (Next European Torus) is present- 
ed. 
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18096 (IAE—4546/14) Use of superheated liquids in neu- 
tron dosimetry. Smirnova, N.S.; Belyukov, M.M.; Martyn- 
yuk, Yu.N.; Malinovskij, S.V.; Salomatov, A.K. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1987. 12p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; INIS. 
Order Number DE88705632/JAW. 

Ways of icreasing (up to several hours) the time of liquid ex- 
istence in a superheated state are investigated and a possiblity of ap- 
plying superheated liquids for neutron dosimetry is grounded. It is 
experimentally proved that a total-wave neutron detector for minor 
values of equivalent doses based on superheated liquids keeps serv- 
iceability during 3 days. 9 refs.; 4 figs. 


18097 (INIS-BR—1409, pp 158-165) Solid thermolu- 
minescent dosemeter of sodium tetraborate and brazilian fluo- 
rite sensible to thermic neutrons. Fratin, L.; Cruz, M.T. da. 
(Sao Paulo Univ., SP (Brazil). Inst. de Fisica). 1987. (In 
Portuguese). NTIS (US Sales Only}, PC Al2/MF AOl. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The production of solid thermoluminescent dosemeters sensi- 
ble to thermic neutrons is described. The stages of the production 
are described: vitrification of sodium tetraborate, mixture and cold 
pressing, syntherization. The obtention of a CaF/sub 2/: natural do- 
semeter with NaCl which presents sensibility to gamma radiation 
similar to CaF/sub 2/: natural dosemeter with Na/sub 2/B/sub 4/ 
O/sub 7/ is studied. (M.A.C.). 


18098 (INIS-BR—1409, pp 166-169) Influence of tem- 
perature and relative humidity on the answer of different 
thermoluminescent dosemeters. Rosa, L.A.R. da; Burgkhardt, 
B. (Instituto de Radioprotecao e Dosimetria, Rio de Janeiro, 
RJ (Brazil); Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Ail2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The influence of temperature and relative humidity on the 
stability of the thermoluminescence of LiF: Mg, Ti (TLD-100), 
LiF: Mg, Ti (TLD-700), CaSO/sub 4/: Dy + Teflon (D-Ca SO/ 
sub 4/: Dy - 0,4), CaF/sub 2/: Dy (TLD-200) and Li/sub 2/B/sub 
4/O/sub 7/: Mn, Si at the utmost period of 30 days is studied. The 
behavior of the answer of these irradiated materials before and after 
the stock period are compared. (M.A.C.). 


18099 (INIS-BR—1409, pp 170-173) Use of TLD in radi- 
ation field studies in different materials. Carron, W.; Ghi- 
lardi Netto, T. (Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Filosofia, Ciencias e Letras). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A12/MF AO1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The dose conversion factor of a thermoluminescent dose- 
meter of LiF for water, wood and soil is determined. The dose 


curves in depth relatioship as well as the regression equations are 
presented. (M.A.C.). 


18100 (INIS-BR—1409, pp 186-189) Angular and ener- 
getic dependence of photographic dosemeters for beta radi- 
ation. Barbosa, M.V.; Caldas, L.V.E. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 1987. (In 
Portuguese). NTIS (US Sales Only), PC A12/MF AOl1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Photographic dosemeters (Agfa-Gevaert) used in personal 
monitoring at IPEN/CNEN-SP (Brazil) are studied. The angular 
(between O and 180/sup 0/) and energetic dependence in beta radi- 
ation exposures are discussed. The dosemeters are analysed with 
and without dosemeter - holder and retroscatter material. (M.A.C.). 
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18101 (INIS-BR—1409, pp 197-200) Ultraviolet radi- 
ation effect in thermoluminescent dosemeters previously irra- 
diated. Cardenete, C.M.; Caldas, L.V.E. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC A12/MF 
AO1. Order Number DE88705520/JAW. (CONF-8710445— 
) 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The optical decay of the dosimetric peak of C2SO/sub 4/: 
Dy pastilles previously irradiated is studied. Monochromical ultra- 
violet radiation (200, 250, 300, 350 and 400nm) is used. The illumi- 
nation effect (250nm) on the response of photostimulated thermolu- 
minescence of the samples was got after /sup 60/Co irradiation 
(390 mC/kg) and thermic treatment (280/sup 0/C) during 15 min- 
utes. (M.A.C.). 


18102 (INIS-BR—1409, pp 201-206) LiF: Mg, Cu ther- 
moluminescence induced by ultraviolet radiation. Fonseca 
Fausto, A.M. da; Okuno, E. (Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Al2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The ultraviolet radiation effects on thermoluminescence of 
14 samples of LiF are analysed. The samples of LiF are doped with 
different concentrations of impurities of Mg and Cu (increased). 
(M.A.C.). 


18103 (INIS-BR—1409, pp 207-212) Charge stabilization 
on the electret dosemeter. Pela, C.A.; Ghilardi, A.J.P.; Ghi- 
lardi Netto, T. (Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Filosofia, Ciencias e Letras). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A1l2/MF AOl1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The charge stabilization on the electret dosemeter is studied. 
A cylindrical ionization chamber is used and its preparation, 
charge, reading and elimination of the humidity is discussed. 
(M.A.C.). 


18104 (INIS-BR—1409, pp 213-218) Response of electret 
dosemeter to slow neutrons. Ghilardi, A.J.P.; Pela, C.A.; 
Zimmerman, R.L. (Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Filosofia, Ciencias e Letras). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A12/MF AO1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The response of the electret dosemeter to exposition of slow 
neutrons is studied. Different external coatings are used on the do- 
semeter (polyethylene, alminium, polyethylene + boron, aluminium 
+ boron) and exposure curves (with and without water) are com- 
pared. (M.A.C.). 


18105 (INIS-BR—1409, pp 219-224) Response of electret 
dosemeters to eletrons with energies of 3 MeV, 7 MeV, 11 
MeV. Tonholo, J.; Pela, C.A.; Ghilardi, A.J.P. (Sao Paulo 
Univ., Ribeirao Preto, SP (Brazil). Faculdade de Filosofia, 
Ciencias e Letras). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Ai2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The response of the electret dosemeter to electrons of 3,7 
and 11 MeV from an accelerator Mevatron 12 is studied. Two ex- 
ternal coatings (polyethylene or nylon) are used and a comparative 
evaluation is presented. (M.A.C.). 
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18106 (INIS-BR—1409, pp 229-232) Development of ra- 
diophotometric dosemeters of high sensitivity using plastic 
scintillators as light intensifiers. Mesquita, C.H. de; Hamada, 
M.M. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Al2/MF A0Ol. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The use of rectangular plates of plastic scintillators as film 
holders in conventional photographic dosemeters is reported. The 
efficiency of their use as light converters for increase the sensitivity 
of these dosemeters are studied. (M.A.C.). 


18107 (INIS-BR—1409, pp 82-85) Use of photodiodes as 
ionizing radiation detectors. Khoury, H.J.; Melo, F.A. de; 
Lira, C.A.B.O. (Pernambuco Univ., Recife (Brazil). Dept. 
de Energia Nuclear). 1987. (In Portuguese). NTIS (US Sales 
Only), PC A1l2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The use of photodiodes in a spectrometric measurements 
(photodiode BPY-12) and gamma radiation dosimetry (photodiode 
SHF-206) is studied. (M.A.C.). 


18108 (INIS-BR—1409, pp 86-90) Thermoluminescence 
of calcite in gamma radiation exposure. Lima, J.F.; Okuno, 
E. (Sergipe Univ., Aracaju (Brazil). Dept. de Fisica; Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC Al2/MF A0Ol1. Order 
Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The thermoluminescence of calcite (from Miranda, MS, 
Brazil) is studied in function of gamma radiation exposure after 
thermal treatment of 400/sup 0/C during 1 hour. (M.A.C). 


18109 (INIS-BR—1409, pp 174-177) P-N semiconductor 
junctions used as X-Ray detectors. Pela, C.A.; Bruco, J.L.; 
Navas, E.A.; Paula, E. de; Ghilardi Netto, T. (Sao Paulo 
Univ., Ribeirao Preto, SP (Brazil). Faculdade de Filosofia, 
Ciencias e Letras). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Al2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The current in some semiconductor junctions (P-N, commer- 
cials) pertinent to the X-ray, incidence is studied from 40 to 140 
kVp (as used in diagnosis). Some junctions were exposed to radi- 
ation from 80 to 250 kVp (used in therapy). (M.A.C.). 


18110 (INIS-BR—1409, pp 178-181) Study of detectors 
in beta radiation fields. Albuquerque, M. da P.P.; Xavier, 
M.; Caldas, L.V.E. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, SP (Brazil)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC A1l2/MF A0Ol1. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Several commercial detectors used with gamma or X radi- 
ation are studied. Their sensibility and energetic dependence are an- 
alysed in exposures of beta radiation fields. A comparative evalua- 
tion with the reference detector (the extrapolation chamber) is pre- 
sented. (M.A.C.). 


18111 (INIS-BR—1409, pp 182-185) Comparative study 
of sensitivity and energetic dependence of thin dosemeters for 
beta radiation detection. Campos, L.L. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A12/MF AO1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Thin pastilles of CaSO/sub 4/: Dy + Teflon are studied in 
beta radiation fields. A comparative evaluation between the materi- 
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al produced by IPEN/CNEN-SP (Brazil) and the importable mate- 
rial is presented and the sensitivity, the dose/thermoluminescence 


relationship, the reproducibility and energetic dependence, are dis- 
cussed. (M.A.C.). 


18112 (INIS-BR—1409, pp 190-192) Angular response of 
ionization chambers of parallel plates in beams of soft X radi- 
ation. Batistella, M.A.; Caldas, L.V.E. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A12/MF AOl1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The angular response of two superficia! chambers from 
IPEN/CNEN/SP (Brazil) is studied. The radiation incidence angle 
in relationship of tiie chambers is analysed between 0 and 360/sup 
0/. (M.A.C.). 


18113 (INIS-BR—1409, pp 193-196) Design and con- 
struction of a simple ionization chamber with parallel plates. 
Albuquerque, M. da P.P.; Caldas, L.V.E. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE88705520/JAW. (CONF-8710445— 


). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A circular ionization chamber with parallel plates, developed 
by IPEN/CNEN-SP (Brazil) for detection of beta radiation and 
soft X radiation is presented. Their principal characteristics, as sen- 
sitivity for different energies of X-ray and stability, are studied. 
(M.A.C.). 


18114 (INIS-mf—11347, pp K31) Mathematical model of 
time-optimum technical quality assurance in X-ray facilities. 
Beuthan, J.; Anders, W. (Militaermedizinische Akademie, 
Bad Saarow (German Democratic Republic). Inst. fuer Ra- 
diologie). Oct 1988. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. Order Number DE89780055/JAW. 
(CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18115 (INIS-mf—11347, pp K37) Physico-technical con- 
trol of teletherapy irradiation facilities. Salewski, D. (Martin- 
Luther-Universitaet Halle-Wittenberg, Halle (German 
Democratic Republic). Radiologische Klinik). Oct 1988. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18116 (INIS-mf—11351, pp 169-172) Dependence of ef- 
fective linear attenuation coefficient on X-ray tube voltage 
ripple. Porubszky, T. (Medicor, Budapest (Hungary)). Aug 
1987. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88705527/JAW. (CONF-8609339—). 

From 2. symposium of radiological physicists; Smolenice, 
Czechoslovakia (22 Sep 1986). 

The physical importance of the effective linear coefficient of 
attenuation p-bar is described and the basic mathematical relations 
derived. A calculation program was written for calculating p-bar. 
Tabulated are analytical waveforms of voltage U(t) and current i(t) 
for the tube of the given types of genezator. (E.S.). | teb., 1 ref. 


18117 (INIS-mf—11352, pp 136-138) Silicon detectors 
for monitoring radionuclide contamination of water. Hanzlik, 
J.; Tykva, R.; Fiala, J. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Organicke Chemie a Biochemie). 25 Sep 
1987. (In Czech). NTIS (US Sales Only), PC A10/MF AOl1. 
Order Number DE88705528/JAW. (CONF-8509461—). 
From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 
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Silicon detectors with a SiNAu surface barrier were devel- 
oped and tested. The detectors consist of a circular silicon substrate 
with thickness from 30 to 800 ym and have a power resolution for 
/sup 241/Am alpha particles between 12 and 60 keV. The detectors 
are used for analyses of surface flows and of radionuclide water 
purity for the food industry. (B.S.). 1 tab., 4 refs. 


18118 (INIS-mf—11352, pp 149-155) Tesla-VUPJT in- 
struments suitable for application in water management. No- 
vakova, O.; Broj, K.; Fronka, O.; Kula, J.; Slezak, V. 
(Tesla, Premysleni (Czechoslovakia). Vyzkumny Ustav Pris- 
troju Jaderne Techniky). 25 Sep 1987. (In Czech). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

A comparison is made of new instruments by Tesla, Czecho- 
slovakia, viz. the NA 6201 for low alpha and beta counting and the 
NRR 610 alpha-beta automatic gauge, with similar foreign made in- 
struments. The factors are discussed which affect the overall detec- 
tion efficiency and the background level. (B.S.). 4 tabs. 


18119 (INIS-SU—68, pp 548) Surface barrier detectors 
with protection of edge on radiation-doped p-silicon junction. 
Zablotskij, V.V.; Ivanov, N.A.; Lashaev, S.L; Solov’ev, 
S.M. 1988. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. Order Number DE89780021/JAW. (CONF- 
8804216—). 


From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18120 (INIS-SU—68, pp 604) Fabrication and restora- 
tion of lithium-drifted germanium detectors. Prozument, 
Eh.B.; Skakodub, V.A.; Solov’ev, A.B.; Khusainov, A.Kh.; 
Shcherbakov, G.M. 1988. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE89780021/ 
JAW. (CONF-8804216—). 


From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18121 (IS-T—1350) Performance of a prototype electro- 
magnetic calorimeter. Holmes, R.R. (Ames Lab., IA (USA)). 
Jul 1988. Contract W-7405-ENG-82. 69p. NTIS, PC A04/ 
MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89007608/JAW. 


In this thesis, we study the performance of a prototype High 
Density Projection Chamber (HPC) The HPC will serve as the 
electromagnetic calorimeter for the barrel region of the DELPHI 
detector at LEP. By placing the HPC in a beam of electrons with 
well defined momentum, the response and energy resolution of the 
detector are determined. If the readout chamber high voltage is 
suitably chosen, the output signal is directly proportional to the in- 
cident energy of the particle for energies up to 35 GeV. We also 
find evidence that at high energies the energy resolution deviates 
from its expected behavior. 15 refs., 36 figs., 2 tabs. 


18122 (JINR—D-7-87-68, pp 418-421) Gamma ray spec- 
troscopy with the Darmstadt-Heidelberg Nal crystal ball. 
Simon, R.S.; Enders, G.; Habs, D.; Heyng, H.W. and 
others. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.); Max-Planck-Institut fuer Kern- 
physik, Heidelberg (Germany, F.R.); Heidelberg Univ. 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Properties of the Nal crystal ball detector comprising 162 in- 
dividual elements that form a spherical shell of scintillator material 
with inner diameter of 50 cm are described. Response and absolute 
efficiencies of the crystal ball are presented. Possible ways of appli- 
cation for gamma ray spectroscopy are described. 8 refs.; 4 figs. 
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18123 (JINR—D-7-87-68, pp 661-665) Timing coordinate 
detectors on the base of porous dielectrics. Gasparyan, S.G.; 
Kavalov, R.L.; Margaryan, Yu.L. (Erevanskij Fizicheskij 
Inst. (USSR)). 1987. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780058/JAW. 
(CONF-8609 159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Description of coordinate detectors based on porous dielec- 
trics is given. Controlled secondary electron emission (CSEE) de- 
tectors with electrostatic focusing of electrons to a scintillator, with 
isochronous magnetic bending of electrons, with an electrostatic 
mirror, as well as a multiwire dielectric detector (MDD), where 
electrons after drift and multiplication are registered inside the 
porous layer by means of anode wires submerged in it are consid- 
ered. A type of CSEE detector including a CSEE detector with an 
electrostatic mirror and MDD is considered. Efficiency of 5.5 MeV 
a-particle detection equals 100%. Characteristics of all types of de- 
tectors are presented. 11 refs.; 7 figs. 


18124 (KAERI/RR—546/86) Nuclear instrumentation 
evaluation and analysis. Park, Suk Jun; Han, Sang Joon; 
Chung, Chong Eun; Han, Kwang Soo; Kim, Dong Hwa; 
Park, Byung Hae; Moon, Je Sun; Lee, Chel Kwon; Song, 
Ki Sang; Choi, Myung Jin. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). Dec 1986. 230p. 
(In Korean). NTIS (US Sales Only), PC A1l1/MF AOI - 
OSTI, INIS. Order Number DE88705852/JAW. 


This project provides the program for improving instrumen- 
tation reliability as well as developing a cost-effective preventive 
maintenance activity through evaluation and analysis of nuclear in- 
strumentation concerning pilot plants, large-scale test facilities and 
various laboratories on KAERI site. In addition, it discusses the 
program for enhancing safe operations and improving facility avail- 
ability through establishment of maintenance technology. 


18125 (KAERI/RR—620/87) Development of applied op- 
tical techniques. Kim, Chul Jung; Shin, Jang Soo; Lee, Sang 
Mock; Jung, Kwang Woo; Baik, Sung Hoon; Kwon, Seong 
Ouk; Hong, Suck Kyoung. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 137p. (In Korean). NTIS (US Sales 
Only), PC AO7/MF AOi - OSTI; INIS. Order Number 
DE88705881/JAW. 


The objective of this project is to improve laser application 
techniques in nuclear industry. A small,light and portable laser in- 
duced fluorometer was developed. It was designed to compensate 
inner filter and quenching effects by on-line data processing during 
analysis of uranium in aqueous solution. Computer interface im- 
proves the accuracy and data processing capabilities of the instru- 
ment. Its detection limit is as low as 0.1 ppb of uranium. It is ready 
to use in routine chemical analysis. The feasible applications such as 
for uranium level monitoring in discards from reconversion plant or 
fuel fabrication plant were seriously considered with minor modifi- 
cation of the instrument. It will be used to study trace analysis of 
rare-earth elements. The IRMPD of CHF/sub 3/ was carried out 
and the effects of buffer gases such as Ar,N/sub 2/ and SF/sub 6/ 
were investigated. The IRMPD rate was increased with increasing 
pressure of the reactant and buffer gases. The pressure effect of the 
reactant CHF/sub 3/ below 0.1 Torr showed opposite results. It 
was considered that the competition between quenching effect and 
rotational hole-filling effect during intermolecular collisions plays a 
great role in this low pressure region. The applications of hologra- 
phy in nuclear fuel cycle facilities were surveyed and analyzed. 
Also, experimental apparatuses such as an Ar ion laser, various 
kinds of holographic films and several optical components were 
prepared. 


18126 (LA—10887-M-Rev.1) Measuring the sensitivity of 
a boron-lined ion chamber: Revision 1. Barton, D.M. (Los 
Alamos National Lab., NM (USA)). Mar 1989. Contract W- 
7405-ENG-36. 3lp. NTIS, PC A03/MF AOl1 - OSTI, 1; 
GPO Dep. Order Number DE89007587/JAW. 


2573 / ERA-14/9 


Boron-lined ion chambers are used to monitor external neu- 
tron flux from fissionable materials assembled at the Los Alamos 
Critical Assembly Experiments Facility. The sensitivity of these 
chambers must be measured periodically in order to detect changes 
in filling gas and to evaluate other factors that may affect chamber 
performance. We delineate a procedure to measure ion chamber re- 
sponse using a particular neutron source (7*°PuBe) in a particular 
moderating geometry of polyethylene. We also discuss use of the 
amplifier, high- voltage power supply, recorders, and scram circuits 
that comprise the complete ion chamber monitoring system. 1 ref., 
10 figs., 8 tabs. 


18127 (ORNL/TM—10996) Calorimeter and related cal- 
culations for the Superconducting Super Collider. Gabriel, 
T.A. (Oak Ridge National Lab., TN (USA)). Feb 1989. 
Contract AC05-84OR21400. 27p. NTIS, PC A03 - OSTI. 
Order Number DE89007866/JAW. 

There are four topics to be covered in this paper. The first 
topic deals with the programs, the models, and the cross sections in 
the CALOR code package. Secondly, a discussion on compensating 
calorimetry as it applies to Fe/Si and U/Si calorimetry will be 
given. Thirdly, calculated results obtained on U/Si calorimeters 
using the CALOR system will be presented and discussed. Finally, 
the calculations that the Oak Ridge National Laboratory are carry- 
ing out dealing with radiation damage at the proposed Supercon- 
ducting Super Collider (SSC) are described. 23 refs., 9 figs. 


18128 (ORNL/TM—11060) The physics of compensating 
calorimetry and the new CALORS89 code system. Gabriel, 
T.A.; Brau, J.E.; Bishop, B.L. (Oak Ridge National Lab., 
TN (USA)). Mar 1989. Contract AC05-84OR21400. 23p. 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007851/JAW. 

Much of the understanding of the physics of calorimetry has 
come from the use of excellent radiation transport codes. A new 
understanding of compensating calorimetry was introduced four 
years ago following detailed studies with a new CALOR system. 
Now, the CALOR system has again been revised to reflect a better 
comprehension of high energy nuclear collisions by incorporating a 
modified high energy fragmentation model from FLUKA87. This 
revision will allow for the accurate analysis of calorimeters at ener- 
gies of 100’s of GeV. Presented in this paper is a discussion of com- 
pensating calorimetry, the new CALOR system, the revisions to 
HETC, and recently generated calorimeter related data on modes 
of energy deposition and secondary neutron production (E < 50 
MeV) in infinite iron and uranium blocks. 38 refs., 5 figs., 5 tabs. 


18129 (PNL-SA—15931) A __proportional-scintillation 
counter beta spectrometer. Swinth, K.L.; Sisk, D.R.; Simons, 
G.G. (Pacific Northwest Lab., Richland, WA (USA)). Oct 
1988. Contract AC06-76RL01830. 17p. (CONF-881103—38). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89006575/JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Using a proportional counter for coincidence gating of 
events in a plastic scintillator provides selective registration of beta 
interactions in the scintillator. This technique has been used to con- 
struct a field instrument that can selectively collect beta spectra 
(coincidence gating). Associated dose rates are calculated from the 
spectra. 9 refs., 7 figs., 1 tab. 


18130 (UUIP—1143) A computer controlled Moessbauer 
spectrometer. Sundqvist, T.; Krishnamurthy, A. (Uppsala 
Univ. (Sweden). Inst. of Physics). Apr 1986. 59p. NTIS (US 
Sales Only), PC A04/MF AOl1 - OSTI; GPO Dep. Order 
Number DE88780149/JAW. 

This paper describes a computer controlled data acquisition 
system for Moessbauer spectroscopy. In addition to reporting the 
fundamental ideas behind, and the construction of the system, this 
paper intends to serve as a manual for the user. The main unit is the 
"Mark-VII’ multiscaler/function generator, constructed as a double 
width NIM-unit. For the control of this unit we use an Apple IIe** 
microcomputer equipped with a specially designed interface ‘Kart- 
7’. The information supplied here should, however, be sufficient to 
interface other suitable microcomputers to the Mark-VII unit. The 
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Kart-7 interface is described in this paper together with some de- 
tails concerning its programming. The system is controlled by a 
program called 'HIN-S’, which is also described in some detail. The 
manual section gives the details of how to start up and operate the 
spectrometer. 


18131 (UUIP—1144) Mboessbauer spectrometer micro- 
computer interface using direct access. Sundqvist, T. (Upp- 
sala Univ. (Sweden). Inst. of Physics). Apr 1986. 34p. NTIS 
(US Sales Only), PC A03/MF AOl - OSTI; GPO Dep. 
Order Number DE88780148/JAW. 

A state of the art data acquisition system, based on the gen- 
eral purpose low cost microcomputer Apple II, has been designed 
and constructed. The system accumulates two simultaneous spectra 
to allow the use of a double ended transducer system. The comput- 
er can be used to display and manipulate spectra without interfering 
with the data accumulation. The use of direct memory access tech- 
nic (DMA) greatly increases the capability of a small microcomput- 
er and allows for hitter channel advance rates than previously pos- 
sible. The system has beca in operation since December 1982, 
during which time more than 500 measurements have been per- 
formed without problems. 


18132 Data acquisition for the HILI detector. Teh, 
K.M.; Shapira, D.; McConnell, J.W.; Kim, H.; Novotny, R. 
(Joint Institute for Heavy Ion Research, Oak Ridge, TN 
(US));. IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; 35: No. 1, 272- 
276(Feb 1988). (CONF-871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

A large acceptance, multi-segmented detector system capa- 
ble of the simultaneous detection of heavy and light ions has been 
constructed. The heavy ions are detected with a segmented gas ion- 
ization chamber and a multiwire proportional counter while the 
light ions are detected with a 192 element plastic phoswich hodos- 
cope. Processing the large number of signals is accomplished 
through a combination of CAMAC and FASTBUS modules and 
preprocessors, and a Host minicomputer. Details of the data acqui- 
sition system and the reasons for adopting a dual standards system 
are discussed. In addition, a technique for processing signals from 
an individual hodoscope detector is presented. 


18133 A time resolving data acquisition system for multi- 
ple high-resolution position sensitive detectors. Dimmler, 
D.G. (Instrumentation Div., Brookhaven National Lab., 
Upton, NY (US));. JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 35: No. 1, 
266-271(Feb 1988). (CONF-871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

An advanced time resolving data collection system for use in 
neutron and x-ray spectrometry has been implemented and put into 
routine operation. The system collects data from high-resolution 
position-sensitive area detectors with a maximum cumulative rate of 
10/sup 6/ events per second. The events are sorted, in real-time, 
into many time-slice arrays. A programmable timing control unit 
allows for a wide choice of time sequences and time-slice array 
sizes. The shortest dwell time on a slice may be below 1 ms and the 
delay to switch between slices is zero. 


18134 Operational experience with a high speed video 
data acquisition system in Fermilab experiment E-687. Baum- 
baugh, A.E.; Knickerbocker, K.L.; Baumbaugh, B.; Ruchti, 
R. (Fermi National Accelerator Lab., Batavia, IL (US));. 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; 35: No. 1, 253-256(Feb 
1988). (CONF-871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

Operation of a high speed, triggerable, Video Data Acquisi- 
tion System (VDAS) including a hardware data compactor and a 
16 megabyte First-In-First-Out buffer memory (FIFO) is discussed. 
Active target imaging techniques for High Energy Physics are de- 
scribed and preliminary experimental data is reported. The hard- 
ware architecture for the imaging system and experiment is dis- 
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cussed as well as other applications for the imaging system. Data 
rates for the compactor is over 30 megabytes/sec and the FIFO has 
been run at 100 megabytes/sec. The system can be operated at 
standard video rates or at any rate up to 30 million pixels/second. 


18135 Design and fabrication of advanced hybrid circuits 
for high energy physics. Haller, G.M.; Moss, J.; Freytag, 
D.R.; Nelson, D.; Yim, A. (Stanford Linear Accelerator 
Center, Stanford Univ., Stanford, CA (US));. IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; 35: No. 1, 217-221(Feb 1988). (CONF- 
871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

This paper explains current design and fabrication techniques 
of hybrid devices as applied to the Stanford Linear Collider Large 
Detector (SLD) at SLAC. Methods of developing layouts, ranging 
from hand-cut templates to advanced designs utilizing CAD tools 
which special hybrid design software were applied. Physical and 
electrical design rules for good yield and performance are dis- 
cussed. Fabrication and assembly of a variety of SLD hybrids using 
different construction methods are described. 


18136 Development of a low noise preamplifier for the 
detection and position determination of single electrons ir a 
Cerenkov ring imaging detector by charge division. Spencer, 
E.; Coyle, P.; Williams, D.; Bienz, T.; Bird, F.; Gaillard, 
M.; Hallewell, G.; Kwon, Y.J.; Leith, D.; McShurley, D. 
(Univ. of California, Santa Cruz, CA (US));. IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; 35: No. 1, 231-237(Feb 1988). (CONF- 
871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

A preamplifier having 500 electrons noise (rms) has been de- 
veloped for the detection and location of single electrons in a 
CRID detector at the SLD. A single channel contains preamp, RC- 
CR shaper, gain adjustment, driver, and calibration circuitry. Noise 
and linearity measurements are presented. 


18137 Cineradiography. Lucero, J.P.; Zerwekh, W.D. 
(Los Alamos National Lab. (US)). pp v of High speed pho- 
tography, videography, and photonics V. Johnson, H.C. 
Bellingham, WA; SPIE Society of Photo-Optical Instru- 
mentation Engineers (1987). (CONF-8708231—). 

From High speed photography, videography, and photonics 
V; San Diego, CA, USA (17 Aug 1987). 

This paper describes a cineradiography system in use at the 
Los Alamos National Laboratory, as related to the advantages and 
disadvantages over conventional flash x-ray systems. Traditionally, 
X-ray imaging techniques in dynamic testing have relied on ex- 
tremely short pulses of radiation to freeze the motion of the object, 
and then recording the image on film by means of fluorescent inten- 
sifying screens to obtain sufficient image density on the film. This 
results in images often limited only by the resolution of the film- 
screen combination, which are usually of reasonable quality. In a 
cineradiography system, two basic differences are evident. First, 
the radiation source emits continuously for the duration of the ex- 
periment. Second, the film is replaced by a gated, intensified televi- 
sion camera focused on the fluorescent screen. The image is frozen 


by the short gate time of the camera, rather than by the short pulse 
of radiation. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 17875, 18033, 19075 


18138 (CEA-CONF—9679) Radiation hardening and irra- 
diation testing of in-cell electronics for MA23/APM. Friant, 
A. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Y vette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire). Sep 1988. 39p. (CONF- 


8809287—). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88756869/JAW. 
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From 4. Seminar CEA/DOE; Oak Ridge, USA (27 Sep 
1988). 

: We relate briefly the radiation hardening method used to 
guarantee a gamma resistance of 10 Mrad for the whole electronic 
equipment associated with the slave arm of MA23 M servomanipu- 
lator which will be set up in cell 404 in Marcoule (APM). We de- 
scribe the radiation testing of electronic devices and of the various 
subsystems designed by the D. LETI groups involved in the 
MA23/APM project. 


18139 (ENEA-RT-TIB—88-21) Relative effectiveness of 
electron-proton damage on organic coatings. Bartolomei, P.; 
Cabrini, A.; Fuochi, P.G.; Neuhold, P. (ENEA, Bologna 
(Italy); ENEA, Casaccia (Italy). Centro Ricerche Energia; 
Consiglio Nazionale delle Ricerche, Bologna (Italy). Lab. di 
Fotochimica e Radiazioni d’Alta Energia; Ansaldo SpA, 
Genoa (Italy)). (ENEA, Rome (Italy)). 1988. 46p. NTIS 
(US Sales Only), PC A03/MF A0Ol1 - OSTI, INIS. Order 
Number DE88705623/JAW. 

With aim to verify the validity of simulation with photon ir- 
radiators, of damage caused on internal containment coatings by 
beta plus gamma mixed field following to a LOCA in LWR, irra- 
diation tests with Co 60 photon and with nearly 1.5 MeV mean 
energy electrons have been performed. Changes of some properties 
of coating film have been verified versus absorbed doses up to 1000 
KGy (100 Mrad). A special technique for measurement of dose ab- 
sorbed in thin film of coating has been tested, to be related to ab- 
sorbed dose in organic dosimeters and in water (Fricke solution) 
dosimeter. The changes of considered properties (tensile strength, 
ease to decontamination, color, brightness) do not allow at the 
moment, to determine undoubtedly the degree of equivalence be- 
tween radiation damage to coatings by two types of radiation. A 
strong backscatter effect mainly evident in electron irradiation, has 
been pointed out, which contribute to damage to coating film. 


18140 (KAERI/RR—615/87) Application technology for 
optical fiber in nuclear facilities. Lee, Jong Min; Kim, Chul 
Jung; Lee, Yong Bum; Kim, Woong Ki; Yoon, Tae Seob; 
Sohn, Surg Won; Kim, Chang Hoi; Hwang, Suk Yong; 
Baik, Sung Hum; Kwon, Seong Ouk. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of  Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Dec 1987. 271p. (In Korean). NTIS (US Sales 
Only), PC A1l2/MF A0Ol - OSTI; INIS. Order Number 
DE88705877/JAW. 

Lately, the optical fiber increasingly used in such adverse 
environments as nuclear power plant, radiation facilities because of 
their endurant properties against heat, radiation, corrosion, etc. 
Moreover, the transmission of signal through optical fiber does not 
induce interference from the electromagnetic wave. Basic theory 
about the optical fiber technology was studied and the developed 
techniques for nuclear facilities were reviewed. Since the radiations 
change the characteristics of the optical fiber, the effects of y-ray 
irradiation on single mode and multimode optical fiber were exam- 
ined. The image transmission system through optical fiber bundle 
was designed, constructed, and tested. Its software system was also 
updated. It can be used for remote internal inspection in adverse 
environment. 


18141 (SAND—88-3186) A comparative model for im- 
proving performance of a precision voltage reference (PVR) in 
severe radiation environments. Campbell, D.V. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Dec 1988. Contract 
AC04-76DP00789. 82p. NTIS, PC A0O5 - OSTI. Order 
Number DE89007534/JAW. 

The intent of this study was to develop a method of improv- 
ing the performance of existing radiation hardened precision volt- 
age references. Study effort focused on the development of a pro- 
posed comparative model, which compares the radiation induced 
shifts of a commercial non-hardened (SOFT) PVR to that of a radi- 
ation hardened (HARD) PVR. The model makes it possible to pre- 
dict the mean shift in the reference PVR versus neutron fluence 
witnout actually knowing the fluence. In the study, samples of both 
SOFT and HARD PVRs were exposed unpowered from 
3{center—dot}10!2 neutrons/cm?, 1 MeV(Si) equivalent, to 
1{center—dot}10'* neutrons/cm2. Data on the samples were col- 
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lected at temperatures between O{degree} and 80{degree}. A 
simple third order fit applied to the data resulted in better than a 
2.3 factor. of improvement in the reference PVR _ at 
3{center—dot}10'* neutrons/cm? and 40{degree}C. The model 
worked well at cold temperatures where reference PVR changes 
were smooth; however, at hot temperatures where PVR changes 
were very nonlinear, insufficient data were available to produce a 
good fit. Results are calculated for a general form. Adaptation of 
the model for specific cases would result in greater improvement. 
The technique developed in the study is also applicable for model- 
ing other phenomena as well. 21 refs., 7 figs., 4 tabs. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 16927, 16974, 17247, 17751, 17810, 17874, 
17916, 17934, 18016, 18037, 18169, 18170, 18217, 18230, 18231, 18478, 18575 


18142 (CONF-880887—31) The propagation of noise 
through streak systems. Whiteson, A. (EG and G Energy 
Measurements, Inc., Los Alamos, NM (USA). Los Alamos 
Operations). 1988. Contract AC08-88NV10617. 8p. NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89006600/JAW. 

From 32. international technical symposium on optical and 
opto-electronic applied sciences and engineering; San Diego, CA, 
USA (14 Aug 1988). 

The influence of a streak tube system on the noise properties 
of the signal is analyzed. The streak system is modeled as a cascade 
of stochastic amplifiers and a system transfer function for the signal 
statistics developed in terms of the Z transform of each stage. The 
output signal variance is calculated from the model and compared 
with experimental data. 3 refs., 6 figs. 


18143 (CONF-890168—1) Optical Johnson noise ther- 
mometry. Shepard, R.L.; Blalock, T.V.; Maxey, L.C.; Rob- 
erts, M.J.; Simpson, M.L. (Oak Ridge National Lab., TN 
(USA)). 1989. Contract AC05-840R21400. 20p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006036/JAW. 

From NASA workshop on non-contact temperature meas- 
urement; Pasadena, CA, USA (17 Jan 1989). 

A concept is being explored that an optical analog of the 
electrical Johnson noise may be used to measure temperature inde- 
pendently of emissivity. The concept is that a laser beam may be 
modulated on reflection from a hot surface by interaction of the 
laser photons with the thermally agitated conduction electrons or 
the lattice phonons, thereby adding noise to the reflected laser 
beam. If the “reflectance noise” can be detected and quantified in a 
background of other noise in the optical and signal processing sys- 
tems, the reflectance noise may provide a noncontact measurement 
of the absolute surface temperature and may be independent of the 
surface’s emissivity. 6 refs., 3 figs., 1 tab. 


18144 (DOE/PC/40022—T13) Neutronic mass flow rate 
meter for continuous mass-flow rate measurements: Second 
phase: Final report. Esterl, J.; Gozani, T.; Spencer, C.; Ber- 
natowicz, M.; Wolff, S.; Floyd, M. (Science Applications, 
Inc., La Jolla, CA (USA)). [1989]. Contract AC22- 
81PC40022. 85p. NTIS, PC A05/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89006164/JAW. 

The main objectives of the overall program are: (1) To re- 
search and develop a pulsed neutron mass flow meter capable of 
measuring the mass flow rate of coal liquefaction plant vacuum bot- 
toms and other streams, which are both corrosive and erosive and 
are at high temperature and pressure. The relevant plant parameters 
are given in Table 1. The same meter will obviously apply to other 
streams. The chemical, physical, and flow properties of all these 
streams are poorly defined. (2) To design, build and test a proto- 
type meter at a selected plant for synthetic liquid. This paper re- 
ports the results of the second phase of the program: demonstration 
of the i4-MeV neutron activation technique under varied liquid- 
flow regimes, evaluation of site specific considerations, observation 
of density and flow data simultaneously, and preparation of a con- 
ceptual design for a field instrument. To simulate the conditions in 
an SRC plant, experiments were performed using coal slurries of 
various concentrations in n-decanol. Coal concentrations of 0--40 
weight percent were investigated. 15 refs., 20 figs., 17 tabs. 
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18145 (ENEA-RT-TERM—88-02) Thermographic tech- 
niques: state-of-the-art and technological development. Imper- 
iali, F. (ENEA, Rome (Italy). Dipt. Reattori Termini). Sep 
1988. 78p. (In Italian). (CONF-8803190—1). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE88756722/JAW. 

From Seminar on thermography and thermoradiometry; 
Rome, Italy (4 Mar 1988). 

After a review of knowledge development on infrared radi- 
ations, some definitions of thermography are recalled. A description 
of detectors and equipment allows the evaluation of the importance 
of using infrared images and provides some ideas about feasible ap- 
plication fields. Principles of infrared physics are reviewed and the 
characteristics of some commercial instruments are presented. To 
conclude, the paper recalls the base terminology adopted in the 
field. This technical report may be considered as a useful guide for 
approaching thermographic examination methodology. 


18146 (KAERI/RR—539/86) Development of applied op- 
tical techniques. Kim, Cheol Jung; Shin, Jang Soo; Jung, 
Kwang Woo; Jung, Kyung Hoon. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Dec 1986. 147p. (In Korean). NTIS (US Sales 
Only), PC AO7/MF A0Ol - OSTI; INIS. Order Number 
DE88705848/JAW. 

This report resents the status of researches on the applica- 
tions of lasers at KAERI. A compact portable laser fluorometer de- 
tecting uranium desolved in aqueous solution was built. The laser- 
induced fluorescence of uranium was detected with a photomulti- 
plier tube. A delayed gate circuit and an integrating circuit were 
used to process the electrical signal. A small nitrogen laser was 
used to excite uranium. The detecting limit is about 0.1 ppb. The 
effect of various acidic solutions was investigated. Standard addi- 
tion technique was incorporated to improve the measuring accura- 
cy. This instrument can be used for safety inspection of workers in 
the nuclear fuel cycle facilities. 


18147 (LBL—25119) Optical receivers for wide band 
data transmission systems. Leskovar, B. (Lawrence Berkeley 
Lab., CA (USA)). Apr 1988. Contract AC03-76SF00098. 
10p. (CONF-881103—44). NTIS, PC A02/MF AO! - OSTI,; 
1; GPO Dep. Order Number DE89007138/JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

Optical receiver designs for digital fiber data transmission 
systems operating with Gbit/s data rates in the 800--1500 nm wave- 
length region have been investigated. The tradeoffs between con- 
flicting receiver design requirements are considered in detail. The 
state-of-the-art performance of photodetectors and low-noise ampli- 
fiers is discussed. Also, present receiver performance data, such as 
sensitivity, dynamic range, bit rate and bit pattern dependencies as 
a function of the bit rate in the 0.01--8 Gbit/s data range are sum- 
marized and reviewed. 20 refs., 6 figs., 2 tabs. 


18148 (LBL—25187) Recovery of very low intensity 
CCD [charge-coupled device] images from noise. Kolbe, 
W.F.; Turko, B.T. (Lawrence Berkeley Lab., CA (USA)). 
Apr 1988. Contract AC03-76SF00098. 4p. (CONF-881103— 
43). NTIS, PC A02 - OSTI. Order Number DE89007079/ 
JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

In the conventional technique for detecting low intensity 
images with a CCD camera, the device is cooled to reduce dark 
current and long exposure times are used to acquire a sufficient 
number of photoelectrons prior to readout. In this paper, an alter- 
native scheme is described in which successive images are digitized 
at fast frame rates and averaged to enhance the signal-to-noise ratio. 
The results demonstrate that a dynamic range in excess of 10000:1 
can be obtained using an uncooled device and averaging times of 
100 seconds, a sensitivity comparable to that obtained with cooled 
devices. The technique is illustrated by imaging the weak fluores- 
cence produced by an ethidium bromide stained DNA electrophor- 
esis gel. 4 refs., 6 figs. 
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18149 (LBL—26498) An ac bridge readout for bolometric 
detectors. Rieke, F.M.; Lange, A.E.; Beeman, J.W.; Haller, 
E.E. (Lawrence Berkeley Lab., CA (USA)). Nov 1988. 
Contract AC03-7657 ~™098. 8p. (CONF-881103—48). NTIS, 
PC A02/MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89007490/JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

We have developed a bolometer readout circuit which dra- 
matically improves the low frequency stability of bolometric detec- 
tors. In astronomical applications, the readout allows for qualita- 
tively different observation modes (e.g. staring or slow drift scan- 
ning) which are particularly well suited for space observations and 
for the use of arrays. In many applications the new readout can 
also increase sensitivity. We present noise spectra ‘He temperature 
bolometers with no excess noise at frequencies greater than 0.1 Hz. 
The optical responsivity of a bolometer operated with the new 
readout is measured to be the same as that of the bolometer operat- 
ed with a conventional readout. 12 refs., 3 figs. 


18150 (PPPL—2596) Contact microscopy with a soft x- 
ray laser. DiCicco, D.S.; Kim, D.; Rosser, R.J.; Skinner, 
C.H.; Suckewer, S.; Gupta, A.P.; Hirschberg, J.G. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Mar 1989. 
Contract AC02-76CH03073. 23p. NTIS, PC A03/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89008203/JAW. 

A soft x-ray laser of output energy 1-3 mJ at 19.2 nm has 
been used to record high resolution images of biological specimens. 
The contact images were recorded on photoresist which was later 
viewed in a scanning electron microscope. We also present a Com- 
posite Optical X- ray Laser Microscope "COXRALM” of novel 
design. 14 refs., 8 figs., 1 tab. 


18151 (SAND—88-3204) Quantization analysis of the 
real-time SAR digital image formation processor. Magotra, 
N. (Sandia National Labs., Albuquerque, NM (USA)). Dec 
1988. Contract AC04-76DP00789. 70p. NTIS, PC A04/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007533/ 
JAW. 

This report presents a quantization analysis of the digital 
image formation processor (IFP) of a linear-FM synthetic aperture 
radar (SAR). The IFP is configured as a patch processor and forms 
the final image by performing a two dimensional Fast Fourier 
Transform (FFT). The quantization analysis examines the effects of 
using fixed precision arithmetic in the image formation process. 
Theoretical bounds for the worst-case errors introduced by using 
fixed point arithmetic and experimental results verifying the theo- 
retical bounds are presented. 34 refs., 23 figs., 7 tabs. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 17173, 17950 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


18152 (MLM—3562) The dynamic response at high-ex- 
plosive inert-solid interface as predicted by finite difference/ 
element computer programs. Chou, Tien S. (EG and G 
Mound Applied Technologies, Miamisburg, OH (USA)). 20 
Jan 1989. Contract AC04-88DP43495. 19p. NTIS, PC A03/ 
MF AOil - OSTI; 1; GPO Dep. Order Number 
DE89007303/JAW. 

A one-dimensional model of high explosive charge was de- 
signed to test the computational results of shock wave propagation 
predicted by three two-dimensional solid dynamics computer pro- 
grams. The test showed excellent agreement of the wave patterns 
and the pressure-velocity history profiles at the material interface as 
the stress waves resulting from the high expiosive detonation inter- 
acted with inert solid materials. The peak pressure and the particle 
velocity at the interface were estimated with a simple one-dimen- 
sional analysis. The corresponding values from all three program 
calculations agreed well with the estimates. 8 refs., 16 figs., 1 tab. 
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18153 (MLM—3565(OP)) Laser illuminated high speed 
photography of energetic materials and components with a 
copper vapor laser. Dosser, L.R.; Reed, J.W.; Stark, M.A. 
(EG and G Mound Applied Technologies, Miamisburg, OH 
(USA)). 1988. Contract AC04-88DP43495. 3p. (CONF- 
881244—6). NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89006379/JAW. 

From LASERS '88; Lake Tahoe, NV, USA (5 Dec 1988). 

Because components containing energetic materials function 
in a rapid and often violent manner, specialized diagnostics are re- 
quired to study these events. Laser illuminated high speed photog- 
raphy has recently been used to record the functioning of these de- 
vices. A copper vapor laser capable of producing pulse rates of up 
to 10,000 pulses per second has been synchronized with a high 
speed film camera to record multiple laser illuminated images of the 
functioning component. This type of photography allows us to dis- 
tinguish between hot particles and cold particles, measure burn 
rates, detect the effect of composition changes on performance, and 
observe the effect of design changes. Recent examples of the appli- 
cation of this technique are discussed. 4 figs. 


18154 (MLM—3570) Application of rigorous nonlinear 
regression to the decomposition kinetics of explosives. Pick- 
ard, JM. (EG and G Mound Applied Technologies, Mia- 
misburg, OH (USA)). 15 Feb 1989. Contract AC04- 
88DP43495. 23p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89007598/JAW. 

A method based on rigorous nonlinear regression is used to 
determine global rate parameters for the condensed-phase decom- 
position of an explosive monitored by isothermal differential scan- 
ning calorimetry (DSC). Nonlinear regression provides relative 
errors for each global rate parameters, quantitative assessments for 
the quality of the regression fit, and absolute errors for the resultant 
Arrhenius parameters. Application of this method is demonstrated 
for evaluation of global rate parameters for the decomposition of 
2,2',4,4’,6,6’-hexanitroazobenzene (HNAB) at constant volume and 
constant pressure. 21 refs., 8 figs., 5 tabs. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 18158, 19077, 19163, 19164 


18155 (AD-A—200951/2/XAB) Stimulated Raman scat- 
tering of intense laser radiation in a nuclear-disturbed space 
plasma. Interim report. Keskinen, M.J.; Lee, Y.C. (Naval 
Research Lab., Washington, DC (USA)). 8 Nov 1988. 18p. 
(NRL-MR—6369). NTIS, PC A03/MF AO1. 

Stimulated Raman scattering of intense laser radiation propa- 
gating in a nuclear-disturbed space plasma environment was investi- 
gated. For the multiple HANE case, approximate growth times 1/ 
gamma about .001 to .01 sec can be achieved for laser wavelengths 
1 to 10 mu with beam power densities of 100,000 W/sq cm. As a 
result, a single-burst HANE is not likely, due to stimulated Raman 
scattering, to effect the propagation of laser radiation with wave- 
lengths of 10 micrometers and 1 micrometer and power densities on 
the order of 100000 W/sq cm. However, the multiburst HANE en- 
vironment may degrade laser propagation due to Raman scattering, 
particularly for 10 micrometer radiation. 


18156 (ORNL/TM—10975) Shield optimization program: 
Part 4, Effects of neutron and gamma-ray radiations from nu- 
clear weapons on SDI weapon platforms. Smith, M.S.; Johs- 
non, J.O.; Gabriel, T.A.; Barnes, J.M.; Drischler, J.D.; San- 
toro, R.T. (Oak Ridge National Lab., TN (USA)). Mar 
1989. Contract AC05-840R21400. 39p. NTIS, PC A03/MF 
A01 - OSTI; 1; GPO Dep. Order Number DE89007869/ 
JAW. 

Initial studies have been completed to estimate the radiation 
induced damage in silicon based electronic components onboard a 
representative Space Based Interceptor (SBI) weapon platform. 
The SBI weapon platform model used in the studies represents the 
author's concept of such a system. The analysis was completed for 
neutrons and gamma rays emanating from a nuclear weapon deto- 
nation in space. Results indicate dose levels to the sensitive compo- 
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nents within the SBI weapon platform may exceed design limits if 
the weapon is detonated within a critical radius. For examp'>, a 
1962 Starfish detonation at a distance of 91.4 km from the SBI 
weapon platform generates a total dose in the central instrument 
bay of 964 rads(Si). The dose rate, {dot {gamma}}, assuming a 40 
nsec deposition time, is 1 {times} 101° rads(Si)/sec. All of the calcu- 
lations were carried out for an unshielded SBI weapon platform to 
determine the radiation levels for which shielding must be designed 
to ensure survivability of the electronic systems. 10 refs., 7 figs., 13 
tabs. 


4503 Explosion Detection 


REFER ALSO TO CITATION(S) 18465 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


18157 (IC—88/332) Energetics study of West African 
dust haze. Omotosho, J.B. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Oct 1988. 22p. NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705703/JAW. 

The causes of the large and often persistent negative anoma- 
lies of equivalent potential temperature observed in the 900-700 hpa 
layer and which occurs in association with dust haze outbreaks 
over Kano in winter is investigated. Energetics results indicate that 
the primary mechanism for such anomalies is the horizontal trans- 
port of drier and, to a lesser extent, colder air at the upper levels 
by eddy motions, with consequent destabilization of the atmospher- 
ic boundary layer over the station. This is suggested as the mobili- 
zation mechanism responsible for raising dust from the surface over 
the Bilma/Faya-Largeau source region much further poleward. 
Temperature inversions were also found to be more pronounced 
during dust spells than in clear periods. (author). 18 refs, 6 figs, 2 
tabs. 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 17685, 17686, 17687, 18181, 18189, 18234 


18158 (CONF-890174—1) Lightning detection and warn- 
ing on the Nevada Test Site. Scott, C.A. (National Oceanic 
and Atmospheric Administration, Las Vegas, NV (USA). 
Weather Service Nuclear Support Office). 1989. Contract 
AI08-87NV 10566. 9p. NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89005593/JAW. 

From 3. international conference on the aviation weather 
system; Anaheim, CA, USA (29 Jan 1989). 

The mission of the Weather Service Nuclear Support Office 
in Las Vegas, Nevada, is to provide all meteorological services 
needed to support the Department of Energy, Nevada Operations 
Office (DOE/NV) programs at the Nevada Test Site (NTS) and 
elsewhere. These services are performed under the authority of an 
Interagency Agreement (IA) between the National Weather Serv- 
ice and DOE/NV. WSNSO meteorologists and meteorological 
technicians provide a 24-hour weather watch for the NTS and its 
surrounding areas including the Tonopah Test Range. Given the 
critical nature of operations on the NTS facility, WSNSO maintains 
a high level of awareness of cloud-to-ground (CG) lightning. 8 
refs., 4 figs. 


18159 (CONF-8804244—) Meeting on environmental me- 
teorology, Munich 1988. Ahrens, D.; Mayer, H. (eds.). 
(Muenchen Univ. (Germany, F.R.). Lehrstuhl fuer Biokli- 
matologie und Angewandte Meteorologie). Sep 1988. 212p. 
(in German). NTIS (US Sales Only), PC A10. Order 
Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

The proceedings contain contributions on meteorological as- 
pects of the soil and vegetation protection, on meteorology in re- 
gional and urban planning as well as on large scale air pollution in- 
cluding smog situations. Measurements and model calculations are 
presented. 
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18160 (CONF-8804244—, pp 1-10) Weather as a syn- 
chronizing factor of novel forest diseases. Bosch, C. (Boden 
und Pflanze G.m.b.H., Koenigsdorf (Germany, F.R.)). Sep 
1988. (In German). NTIS (US Sales Only), PC A10. Order 
Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

The impact of well known air pollutants and of atmospheric 
deposition on the forests in the Federal Republic of Germany as 
well as the site conditions and the susceptibility of the affected spe- 
cies with regard to pollutants vary considerably. Therefore the 
novel diseases probably are synchronized by other factors than pol- 
lution, acting rather uniformly over large areas. Climatic stress phe- 
nomena are to be taken into consideration as synchronizing factors. 
In the literature many reports are available proving that frost is ca- 
pable to induce serious defoliation and crown transparency. There 
is some evidence that frost phenomena and frost damages were un- 
usually frequent in the period from 1979-1987. Field observations 
and experimental results demonstrate synergistic interactions be- 
tween frost and other stresses like pollution (SO/sub 2/, O/sub 3/), 
and unbalanced or insufficient nutrition. 


18161 (CONF-8804244—, pp 11-19) Phenology and 
weather in the view of ‘novel forest damages’. Koenig, C.; 
Mayer, H. (Muenchen Univ. (Germany, F.R.). Lehrstuhl 
fuer Bioklimatologie und Angewandte Meteorologie). Sep 
1988. (In German). NTIS (US Sales Only), PC A10. Order 
Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

Phenological data give useful informations about the connex- 
ion between the dynamic of physiological development in spring of 
novelly damaged forest trees and stressing weather situations. The 
main problem is, however, the evaluation of all influences which 
determine the development of each tree species. Statistical analysis 
of observation data during 1956 and 1985 concerning the day of un- 
folding of leaves or may sprout in Bavaria showed for oak (Quer- 
cus robur) a remarkable higher dependence from sea level than for 
beech (Fagus silvatica) and spruce (Picea abies). The often firstly 
flushing beech can be stressed by late spring frost, especially on 
normally exposed locations above 500 m asl. Furthermore it is to 
point out, that on locations with a high variability of frequency and 
intensity of late spring frost, beech and oak can be occasionally ex- 
posed to high stress risks because of their reduced possibility to 
synchronize the flushing dynamic. 


18162 (CONF-8804244—, pp 20-29) Late frost as a pa- 
rameter in the complex of causes of the novel forest damages. 
Rall, A.; Mayer, H. (Muenchen Univ. (Germany, F.R.). 
Lehrstuhl fuer Bioklimatologie und Angewandte Meteorolo- 
gie). Sep 1988. (In German). NTIS (US Sales Only), PC 
A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

The environmental parameter ‘late frost’ will be explained 
and discussed in the case of the late frost event in the night of 
March 3isi, 1977. This is based on the spatial distribution of the 
minima of air temperature in Bavaria during this event as well as 
the distribution of the heat sum and the cold sum ahead of this 
event. The time of the unfolding of leaves of beech (Fagus silva- 
tica) is mentioned relating to an other late frost event (April 18th, 
1981) in order to discuss the effects of that late frost event. As an 
example the annual number of days with late frost is investigated 
for the meteorological station 'Weissenburg’ for the last 51 years. 
Additionally a cold sum physiologically relevant to plants is men- 
tioned as well as a measure for the days in the month of february 
comprising an effect of deminishing the resistance to frost. 
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18163 (CONF-8804244—, pp 77-87) Development of air 
quality in the Ruhr area and consequences on the bioclimatic 
assessment. Beckroege, W. (Kommunalverband Ruhrgebiet, 
Essen (Germany, F.R.)). Sep 1988. (In German). NTIS (US 
Sales Only), PC A10. Order Number DE89770252/JAW. 

From Meeting on cnvironmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

Regarding the air quality as a section of the bioclimate of 
towns there is a change in the clean-air-politics in the country of 
North-Rhine Westphalia. Up to now pollutants as SO/sub 2/ or 
dust were the guidance of the air-quality-control. By the strong re- 
duction of the emissions of these substances the accent will be set 
on materials which are more evident in effecting human health, as 
toxic substances for example. On the other hand it will be not nec- 
essary in the future to examine industrial areas as a whole as it was 
practiced in the past. According to this new form of investigation 
there will be a greater importance of meteorological information. 
First there is a need of more advanced diffusion models, mostly in 
the meso- and microscale (diffusion in street canyons, towns etc.). 
Secondly these models need a good data basis. So climatic investi- 
gations should take this circumstances into consideration and 
should describe air flows and boundary layer climates in a detailed 
form. 


18164 (CONF-8804244—, pp 104-115) Assessment of 
odour dispersion of an iron foundry by a combination of field 
observation and wind tunnel simulation. Kost, W.J. 
(Deutscher Kraftfahrzeug-Ueberwachungsverein e.V., Stutt- 
gart (Germany, F.R.). Inst. fuer Sicherheit, Umweltschutz 
und Energie). Sep 1988. (In German). NTIS (US Sales 
Only), PC A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

A method of assessing a diffuse, outspread source of un- 
known source strength and determining the immission field of the 
odorous substance is presented. It is also shown how an annual fre- 
quency distribution for odour events in a particular area is deter- 
mined. This aim is achieved with the aid of a combination of field 
observation on the leeward side of the source, wind-tunnel simula- 
tion with a fictive source and the inclusion of meteorological condi- 
tions and spread statistics. 


18165 (CONF-8804244—, pp 171-178) 'BLM’ of the 
German Military Geophysical Service - a regional weather 
prediction model in routine use. Prenosil, T. (Amt fuer 
Wehrgeonhysik, Traben-Trarbach (Germany, F.R.)). Sep 
1988. (In German). NTIS (US Sales Only), PC A10. Order 
Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

The ‘BLM’ (Boundary Layer Model) of the German Mili- 
tary Geophysical Service is a regional weather prediction model 
operating within the Central and Western European area. The 
name is derived from its high resolution throughout the planetary 
boundary layer. Using a horizontal grid size of 63.5 km, the ‘BLM’ 
belongs to the category of hydrostatic nest models. Since 1984 the 
‘BLM’ routinely supports the German military flight-weather fore- 
cast system. On the other hand ‘BLM’ results are used as an input 
for specific sub-models. In this article a trajectory program is de- 
scribed, which takes into account synotic developments including 
frontal phenomena, orographic influences (e.g. Central Hills, Alps) 
and boundary layer effects (land/sea discontinuities, diurnal cycle 
of thermal stratification over land etc.) by time-integration of the 
three-dimensional 'BLM’-wind-vector. 
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18166 (DFVLR-FB—88-47) Coherent polarimetric radar 
techniques for microwave propagation and cloud physics re- 
search. Schroth, A.; Chandra, M.; Meischner, P. (Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), 
Wessling (Germany, F.R.). Inst. fuer Hochfrequenztechnik; 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Wessling (Germany, F.R.). Inst. fuer Physik der At- 
mosphaere). (Deutsche Forschungs- und Versuchsanstalt 
fuer Luft- und Raumfahrt e.V., Koeln (Germany, F.R.); 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Oberpfaffenhofen (Germany, F.R.). Inst. 
fuer Hochfrequenztechnik; Deutsche Forschungs- und Ver- 
suchsanstalt fuer Luft- und Raumfahrt e.V., Oberpfaffenho- 
fen (Germany, F.R.). Inst. fuer Physik der Atmosphaere). 
1988. 105p. NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE88756968/JAW. 

At DFVLR in Oberpfaffenhofen, West-Germany, a recently 
developed coherent polarimetric C-Band radar is now operational. 
After a brief description of the field of applications, its main fea- 
tures essential for polarimetric measurements are presented. Consid- 
eration is next directed to the real-time processing of data with em- 
phasis on the determination of the scattering matrix and the Stokes- 
matrix of the targets. Included is the phenomenological description 
of targets with the aid of special parameters. The utilization of a 
new radar observable in deriving microphysical information about 
the target is explained. Finally, first examples of real-time polari- 
metric measurements of meteorological targets by the radar are pre- 
sented and discussed. (orig.) With 20 figs., 11 tabs., 67 refs. 


18167 (DFVLR-FB—88-48) Mesoscale model parameteri- 
zations for radiation and turbulent fluxes at the lower bound- 
ary. Somieski, F. (Deutsche Forschungsanstalt’ fuer Luft- 
und Raumfahrt e.V. (DLR), Wessling (Germany, F.R.). 
Inst. fuer Physik der Atmosphaere). (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.); Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Oberpfaffenhofen (Ger- 
many, F.R.). Inst. fuer Physik der Atmosphaere). Nov 1988. 
39p. NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE88756935/JAW. 

A radiation parameterization scheme for use in mesoscale 
models with orography and clouds has been developed. Broadband 
parameterizations are presented for the solar and the terrestrial 
spectral ranges. They account for clear, turbid or cloudy atmos- 
pheres. The scheme is one-dimensional in the atmosphere, but the 
effects of mountains (inclination, shading, elevated horizon) are 
taken into account at the surface. In the terrestrial band, grey and 
black clouds are considered. Furthermore, the calculation of turbu- 
lent fluxes of sensible and latent heat and momentum at an inclined 
lower model boundary is described. Surface-layer similarity and the 
surface energy budget are used to evaluate the ground surface tem- 
perature. The total scheme is part of the mesoscale model MESOS- 
COP. (orig.) With 3 figs., 25 refs. 


18168 (DFVLR-MITT—88-28) LES-version of MESOS- 
COP for atmospheric boundary layer flows including passive 
scalars. Schmidt, H. (Deutsche Forschungsanstalt fuer Luft- 
und Raumfahrt e.V. (DLR), Wessling (Germany, F.R.). 
Inst. fuer Physik der Atmosphaere). (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.); Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Oberpfaffenhofen (Ger- 
many, F.R.). Inst. fuer Physik der Atmosphaere). 1988. 
124p. (In German). NTIS (US Sales Only), PC A06/MF 
AOl. Order Number DE88756820/JAW. 

MESOSCOP is a three-dimensional time-dependant numeri- 
cal hydro-dynamic model. This documentation describes one of 
several versions of this meso-scale model, which is operated as 
Large-Eddy Simulation (LES) and can be applied to the turbulent 
atmospheric boundary layer over flat terrain. The model comprises 
the full continuity and Navier-Stokes equation. Additionally bal- 
ance equations for one or a number of active and passive scalars 
can be integrated. The thermo-dynamic variable is the (potential) 
temperature. The model equations might easily be simplified by fil- 
tering the continuity equation (anelastic approximation or incom- 










2579 / ERA-14/9 


pressible flow), applying the Boussinesq-approximation or neglect- 
ing the Coriolis-terms. A variety of boundary conditions is imple- 
mented and the subgrid scale fluxes are derived from simplified bal- 
ance equations for the second-order moments. The description of 
the model might be read as an introduction into the theory of 
second-order closure (SOC). The description of the FORTRAN- 
code is rather detailed and should enable a newcomer to handle the 
model without much additional personal support. (orig.) With 9 
figs., 9tabs., 54 refs. 


18169 (GSF-BPT—11/88) Development of a detection 
system for atmospheric trace gases in particular for OH-mol- 
ecules and realization of field measurements. Armerding, W.; 
Herbert, A.; Mollekopf, G.; Schindler, T.; Spiekermann, M.; 
Comes, F.J. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H. Muenchen (GSF), Neuherberg (Germany, 
F.R.). Projekttraeger Umwelt- und Klimaforschung; Frank- 
furt Univ. (Germany, F.R.). Inst. fuer Physikalische und 
Theoretische Chemie; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). 1988. 91p. (In 
German). NTIS (US Sales Only), PC A05/MF A0O1. Order 
Number DE88756824/JAW. 

The advantages of long-path absorption technique in the de- 
tection of tropospheric OH-concentration are excellent sensivity, 
direct OH-identification and self-calibration. A rapidly tunable, fre- 
quency-doubled laser-system has been developed to eliminate at- 
mospheric fluctuations. A range of 6 cm/sup -1/ is scanned in less 
than 100 ps. The output power of the laser is 10 mW with a band- 
width of 800 MHz. The main limitation of the sensivity is the (un- 
avoidable) modulation of the output power due to the angle tuning 
of the doubling crystal. With a real-time electronical demodulation 
of the outgoing signal 8 ppb SO/sub 2/ have been detected with an 
absorption path length of 800 m. This is equivalent to 5x10/sup 6/ 
OH cm/sup -3/. A considerable improvement in the detection limit 
to the order of 1x10/sup 5/ OH cm/sup -3/ can be expected if the 
output power of the laser is stabilized and normalized by optical 
modulators. With 47 figs., 36 refs. 


18170 (LA-UR—88-3868) A portable CW/FM-CW Dopp- 
ler radar for local investigation of severe storms. Unruh, 
W.P.; Wolf, M.A.; Bluestein, H.B. (Los Alamos National 
Lab., NM (USA)). [1988]. Contract W-7405-ENG-36. 4p. 
(CONF-890355—1). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89005445/JAW. 

From 24. conference on radar meteorology; Tallahassee, FL, 
USA (27 Mar 1989). 

During the 1987 spring storm season we used a portable 1-W 
X-band CW Doppler radar to probe a tornado, a funnel cloud, and 
a wall cloud in Oklahoma and Texas. This same device was used 
during the spring storm season in 1988 to probe a wall cloud in 
Texas. The radar was battery powered and highly portable, and 
thus convenient to deploy from our chase vehicle. The device sepa- 
rated the receding and approaching Doppler velocities in real time 
and, while the radar was being used, it allowed convenient stereo 
data recording for later spectral analysis and operator monitoring 
of the Doppler signals in stereo headphones. This aural monitoring, 
coupled with the ease with which an operator can be trained to 
recognize the nature of the signals heard, made the radar very easy 
to operate reliably and significantly enhanced the quality of the 
data being recorded. At the end of the 1988 spring season, the 
radar was modified to include FM-CW ranging and processing. 
These modifications were based on a unique combination of video 
recording and FM chirp generation, which incorporated a video 
camera and recorder as an integral part of the radar. After modifi- 
cation, the radar retains its convenient portability and the oper- 
ational advantage of being able to listen to the Doppler signals di- 
rectly. The original mechanical design was unaffected by these ad- 
ditions. During the summer of 1988, this modified device was used 
at the Langmuir Laboratory at Socorro, New Mexico in an attempt 


to measure vertical convective flow in a thunderstorm. 2 refs., 2 
figs. 


18171 (NEI-DK—133) When solutions to the problems of 
environmental pollution have to be found. (Risoe National 
Lab., Roskilde (Denmark)). Nov 1988. 14p. (In Danish). 
NTIS (US Sales Only), PC A03/MF AO1l. Order Number 
DE88756595/JAW. 
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A small brochure, written in Danish, briefly describing the 
character of the research work carried out at Risoe National Labo- 
ratory, Denmark, in relation to the effects, control and abatement 
of environmental pollution. (AB). 


18172 (PNL-SA—16271) An interactive computer system 
for emergency response and planning. Glantz, C.S.; Skylling- 
stad, E.D.; Ramsdell, J.V.; Andrews, G.L.; McCormack, 
W.D. (Pacific Northwest Lab., Richland, WA (USA)). Jan 
1989. Contract AC06-76RL01830. 14p. (CONF-890135—1). 
NTIS, PC A03/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89007242/JAW. 

From American Meterological Society; Anaheim, CA, USA 
(29 Jan 1989). 

An interactive computer system for meteorological data ac- 
quisition and environmental impact modeling has been developed 
for emergency response and planning applications by the Pacific 
Northwest Laboratory. The system uses a minicomputer to acquire 
meteorological data from automated monitoring sites, conduct data 
processing, and archive data. Personal computer (PC) workstations 
are used to retrieve archived data from the minicomputer, generate 
displays of meteorological data, model the atmospheric dispersion 
and deposition of potential atmospheric r-leases, and produce high- 
resolution, color graphics to display model output. User-friendly 
menus and forms make the system easy to use and the single-user 
environment on the PC workstation allows for fast and consistent 
model performance. 3 refs., 5 figs. 
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REFER ALSO TO CITATION(S) 17005, 17011, 17012, 17554, 17555, 17690, 
17696, 17700, 17915, 18048, 18402, 18447, 18448, 18449 


18173 (AD-A—200740/9/XAB) Kinetic, thermochemical, 
and photodissociation studies of sulfur-containing atmospheric 
ions. Final report, 1 August 1984-30 September 1987. 
Thomas, T.F. (Missouri Univ., Kansas City (USA). Dept. of 
Chemistry). 29 Aug 1987. 45p. NTIS, PC A03/MF AO1. 
The rate constants of 25 reactions involving sulfur-contain- 
ing ions or molecules at 298 K were measured. Based on the results 
obtained, a new condition for efficient charge transfer is proposed, 
and reactions leading to formatioi of stratospheric ions with M/ 
Z=60, 78, and 98 are identified. The first complete mass spectra of 
sulfuric acid vapor were obtained; its ionization potential has been 
found to be 12.40 + or - .5 ev, and the appearance potentials for 
four of its fragment ions have been measured. From these data, the 
HO;S+-OH bond dissociation energy has been calculated to be 1. 
50 + or - 0.15 ev. A ion photofragment momentum spectrometer 


has been constructed and preliminary tests of its performance have 
been mace. 


18174 (AD-A—200851/4/XAB) Operational environmen- 
tal assessment. Contractor report, September 1987-August 
1988. Salamon, K.J.; Williams, R.T.; Mani, K.T.; MacGre- 
gor, D.M.; Howell, J.S. (Weston (Roy F.), Inc., West Ches- 
ter, PA (USA)). Sep 1988. 148p. NTIS, PC A07/MF AO1. 

The U.S. Army Chemical Research, Development and Engi- 
neering Center (CRDEC) manages and conducts the research, de- 
velopment and engineering activities to provide defense against 
chemical and biological attack and to provide deterrent and retalia- 
tory capability against chemical attack. In accordance with the re- 
quirements of the National Environmental Policy Act, CRDEC has 
prepared this environmental assessment of the operations occurring 
at its facilities. The environmental assessment addresses the environ- 
mental impacts of the operations at CRDCEC. All operations were 
evaluated for possible air- and water-quality impacts. Each organi- 
zation within CRDEC has a specialized mission, however, the same 
material is often used. Therefore, the environmental assessment de- 
fines the mission, then discusses the operations in terms of catego- 
ries: chemical, biological, radionuclides, electromagnetic radiation, 
laboratory animals, munitions, explosives, and other materiel, other 
military chemicals, and nonmilitary/commercial chemicals. All 
were evaluated in terms of handling, storage, and proper disposal. 
Sources to discharge to the environment were highlighted as a sep- 
arate subject. 
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18175 (ANL/EES-TM—358) Review of the dri long-term 
macroeconomic projections and their extension to the year 
2030. Pieper, P.J.; Hanson, D.A.; South, D.W.; Boyd, G.A. 
(Argonne National Lab., IL (USA)). Nov 1988. Contract 
W-31109-ENG-38. 41p. NTIS, PC A03/MF AO! - OST]; 1; 
GPO Dep. Order Number DE89007694/JAW. 

In the National Acid Precipitation Assessment Program 
(NAPAP), Task Group B (TG-B) is responsible for developing and 
testing models that can be used to project fuel use and air pollutant 
emissions by sector. As discussed in the Foreword, this work is 
being carried out in two phases. All activities described in this 
report have taken place under Phase 1 of the TG-B program. This 
report addresses one aspect of the system designed to supply 
energy-economic driver data to the TG-B emissions model set: the 
macroeconomic scenario projections and their long-term extension. 
22 refs., 3 figs., 14 tabs. 


18176 (CONF-8804244—, pp 99-103) Dispersion of stack 
plumes released from a single family house with wood-fired 
tiled stove. Lohmeyer, A.; Baechlin, W. (Ingenieurbuero 
Lohmeyer, Karlsruhe (Germany, F.R.); Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Inst. fuer Hydrologie und Wasser- 
wirtschaft (IHW)). Sep 1988. (In German). NTIS (US Sales 
Only), PC A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

For a study, dealing with odor problems, wind tunnel ex- 
periments were carried out to determine the dispersion of a stack 
plume, released in the disturbed flow field of a private home. The 
fluctuating concentrations at the face of the building downwind of 
the emitting house were determined and it was shown, that an in- 
crease of the stack height would even increase the concentrations. 
A private house upwind of the emitting house proved to reduce the 
concentrations at the face of the downwind house by more than a 
factor of 2. 


18177 (CONF-8804244—, pp 116-122) Lee-position-pres- 
sure - a measure for the wind-dependent handicap of a point 
related to immission sources. Fett, W. (Bundesgesundheit- 
samt, Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- 
und Lufthygiene). Sep 1988. (In German). NTIS (US Sales 
Only), PC A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

Statistical parameters are derived from the dependence on 
the wind direction of an emission. These parameters quantitively 
describe the preference, respectively the handicap of a point con- 
cerning its position to the sources influencing it. The absolute and 
relative difference between the mean values (unweighted and 
weighted according to the frequence) with regard to the wind dis- 
tribution of the emission is interpreted as an easily estimated meas- 
ure for lee-position-pressure. The regional distribution of these pa- 
rameters, dependent on climate and weather, is demonstrated pri- 
marily by means of the concentration of sulfur dioxide in the air of 
Berlin. The parameters mentioned are presented as a possible sup- 
port for the regional and urban planning. 


18178 (CONF-8804244—, pp 123-129) Model-aided as- 
sessment of the regional dispersion climatology. Heimann, D. 
Sep 1988. (In German). NTIS (US Sales Only), PC A10. 
Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

A hydrostatic three-layer model is used to determine the 
annual frequency distribution of wind direction and annual mean 
values of wind speed and SO/sub 2/-concentration near the surface 
over the whole area of the Main-Taunus region around Frankfurt, 
Federal Republic of Germany. Synthetic wind roses are construct- 
ed which enable to estimate the spatial validity of climate stations. 
Moreover, statistical evaluations of trajectory passages allow for 
determining emittor-receptor relationships. 
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18179 (CONF-8804244—, pp 151-160) Air-hygienic de- 
velopment of smog perieds in the years 1985-1987. Baltrusch, 
M.; Vitze, W. (Hessische Landesanstalt fuer Umwelt, Wies- 
baden (Germany, F.R.)). Sep 1988. (In German). NTIS (US 
Sales Only), PC A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

This report gives a short description of the air-hygienic de- 
velopment in Hessen during the smog periods in January 1985 and 
1987. SO/sub 2/-registrations of selected immission monitoring sta- 
tions in smog- and forest areas are compared and discussed. The 
analysis of temporal variation and spatial SO/sub 2/-distribution 
shows, that the ascertained extreme high immission concentrations 
are due to long range transport of air pollutants over Europe. 


18180 (CONF-8804244—, pp 161-170) Impacts of mete- 
orological parameters in a basin location on the mixing and 
on the immission concentration. of SO/sub 2/ - exemplified by 
the city of Kassel. Reinhold, M.; Pfannkuch, L. (Kassel 
Univ. (Gesamthochschule) (Germany, F.R.). Fachbereich 13 
- Stadtplanung, Landschaftsplanung). Sep 1988. (In 
German). NTIS (US Sales Only), PC A10. Order Number 
DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

In the discussion of the past about smog-situations the pa- 
rameter of climate was underestimated. This will become important 
in connection with the relationship of pollution advection and 
home made emissions. This case study shows the connection be- 
tween the influence of mixing height and topographical situation. 
Moreover the question of mixing height in air pollution concentra- 
tion, here SO/sub 2/, is analysed. Results from that were deducted. 


18181 (CONF-8804244—, pp 185-189) Transfrontier air 
pollution in the northeastern Bavarian region. Strauss, R. 
(Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany, F.R.)). Sep 1988. (In 
German). NTIS (US Sales Only), PC A10. Order Number 
DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

During winter, the northeastern Bavarian region is stressed 
by transfrontier transports of sulfur dioxide from the German 
Democratic Republic and Czechoslovakia when winds blow from 
specific directions. Immission measurements and dispersion calcula- 
tions as well as their results are shown. 


18182 (CONF-8804244—, pp 198-202) SO/sub 2/-trends 
in urban areas of Bavaria. Haustein, C. (Muenchen Univ. 
(Germany, F.R.). Lehrstuhl fuer Bioklimatologie und 
Angewandte Meteorologie). Sep 1988. (In German). NTIS 
(US Sales Only), PC A10. Order Number DE89770252/ 
JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

The ‘Landesamt fuer Umweltschutz’ (LfU) measures partly 
since 1974 within the ‘Lufthygienisches Ueberwachungssystem 
Bayern’ (LUeB) several trace gases which are important to control 
air pollution in urbanized areas. In this study monthly average 
values of the trace species SO/sub 2/ will be discussed. Those time- 
series of SO/sub 2/ will be statistically evaluated to give informa- 
tion about medium- and long-range tendency of air pollution over 
Bavaria. Interpretation was carried out by the use of statistical 
methods such as frequency distribution, autocorrelation, Box-Jen- 
kins time-series-model and time-series-analysis. 
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18183 (CONF-8810302—1) Role of air pollution in forest 
decline in eastern North America. Johnson, D.W.; Taylor, 
G.E. Jr. (Oak Ridge National Lab., TN (USA)). 1988. Con- 
tract AC05-84OR21400. 55p. NTIS, PC A04/MF AO1 - 
OSTI; 1; GPO Dep. Order Number DE89006419/JAW. 

From International technical symposium on acidic deposi- 
tion/forest decline; Rochester, NY, USA (20 Oct 1988). 

Evidence for and against three general mechanisms by 
which air pollution stress may cause or contribute to forest decline 
in eastern North America is examined. These mechanisms are (1) 
soil acidification, cation nutrient depletion, and subsequent Al toxic- 
ity; (2) direct and indirect effects of gaseous pollutants on the phys- 
iology and growth of forest trees; and (3) excess nitrogen deposi- 
tion and subsequent soil acidification or physiological injury. 96 
refs., 9 figs. 


18184 (DFVLR-FB—88-35) Investigation of noxious sub- 
stances in fog water samples from the Fichtelgebirge by 
means of a rotating-arm collector. Herterich, R.; Paffrath, D. 
(Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Wessling (Germany, F.R.). Inst. fuer Physik der At- 
mosphaere). (Deutsche Forschungs- und Versuchsanstalt 
fuer Luft- und Raumfahrt e.V., Koeln (Germany, F.R.); 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Oberpfaffenhofen (Germany, F.R.). Inst. 
fuer Physik der Atmosphaere). Aug 1988. 71p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE88756819/JAW. 

Measurements of ion concentrations in fog water which was 
collected during December 1985 to April 1986 in the Fichtelge- 
birge (north-eastern Bavaria) by means of DFVLR-rotating-arm im- 
pactors have shown that maximum concentrations of pollutants 
appear during anticyclonic weather situations and in radiation type 
fogs, particularly when the wind direction is east or north-east (pol- 
lutant transport from the CSSR and DDR). In general, the concen- 
tration values in fog water decrease with increasing height. (orig.) 
With 31 figs., 5 tabs., 21 refs. 


18185 (DOE/ER/60314—H1) Documentation of IAP 
[Institute of Atmospheric Physics] two-level atmospheric gen- 
eral circulation model. Zeng, Qing-Cun; Zhang, Xue-Hong; 
Liang, Xin-Zhong; Yuan, Chong-Guang; Chen, Sheng- 
Fang. (State Univ. of New York, Stony Brook (USA)). Feb 
1989. Contract FG02-85ER60314. 387p. NTIS, PC A17/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89007602/ 
JAW. 

Taking the above consideration we have designed several 
schemes by using the spherical grids. One of the schemes, on C- 
grid system, was extended to the atmosphere-ocean coupled model. 
Most recently we also designed a B-grid scheme. Both schemes 
conserve the available’ energy of non-dissipative and adiabatic at- 
mosphere under the "standard stratification approximation” or pro- 
vide a bounded norm of the predicted variables in Lz space if the 
implicit and split methods are applied, but without using the stand- 
ard stratification approximation. The B-grid scheme is used to com- 
pute wind vector directly at gridpoints without using interpolations 
of wind components and can be easily used in conjunction with im- 
plicit or semi-implicit methods. However, the C-grid scheme is eco- 
nomical in computation and suitable to stepwise topography. It is 
this scheme that has been thoughtfully and systematically tested 
and applied to climate simulations. Based upon the C-grid scheme, 
a two-level global atmospheric general circulation model (AGCM) 
and a four-level world ocean general circulation model (OQGCM) 
have been completed with 4{degree} x 5{degree} horizontal resolu- 
tion and applied to climate simulations since. This report documents 
the control version of the IAP two-level AGCM. 54 refs. 


18186 (DOE/ER/60350—4) Geophysical models of the 
fossil fuel carbon dioxide problem: Progress report, June 8, 
1988--June 7, 1989. Hoffert, M.I. (New York Univ., NY 
(USA). Dept. of Applied Science). Jan 1989. Contract 
FG02-85ER60350. 27p. (CONF-8809284—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
TI89007069/JAW. 

From NATO advanced research workshop on climate-ocean 
interactions; Oxford, UK (26 Sep 1988). 
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The global thermohaline circulation is driven by negative 
buoyancy sources associated with surface cooling and salinity en- 
hancement, with subsequent upwelling over all the world’s oceans. 
Relatively shallow thermally-driven convective overturning occur- 
ring at high latitudes which arises from heating of the atmosphere 
by the oceans is fairly well represented in current numerical ocean 
models, but deep convection from surface salinity sources including 
North Atlantic Deep Water (NADW) and particularly Antarctic 
Bottom Water (AABW) is not. A schematic model is developed for 
AABW incorporating brine rejection during the seasonal sea ice 
cycle and sinking in boundary layers along the continental shelf and 
slope of Antarctica which predicts the formation of 30-40 Sv of 
bottom water from an annual sea ice freezing rate of order 1 Sv. 
These values and the predicted top-to-bottom potential density in- 
crement in the Southern Ocean are in reasonable accord with ob- 
servations. When the amount of sea ice freezing is expressed as a 
function of hemispheric mean sea surface temperature (calibrated 
from the seasonal cycle), the model predicts the possible cutoff of 
AABW and most of the thermohaline circulation for a four degree 
Celsius global mean warming, an event which could be triggered in 
the next century by anthropogenic greenhouse gases. 


18187 (GKSS—87/E/69) Experimental studies on dry 
deposition of heavy metals and gases. Michaelis, W. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Inst. fuer Physik). (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.); GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
Inst. fuer Physik). 1987. 16p. Special print from: Dop, H. 
van (ed.): Air pollution modeling and its application VI, 
Plenum Publishing Corp. (1988) p. 61-74. 

Studies on the atmospheric dry deposition of heavy metals 
have been performed on the island of Pellworm by collecting size- 
fractionated airborne particulates. Deposition velocities based on 
test aerosol field experiments lead to fluxes which are by a factor of 
1.2 to 3.5 higher than the results obtained on the basis of model 
predictions. Unsatisfying is the different weighting of the particle 
sizes in the two methods. For several elements, the consistency 
with data obtained by using sedimentation vessels is rather encour- 
aging. Further investigations including other techniques and also 
more complex terrains are strongly recommended. Likewise, the in- 
fluence of averaging the meteorological data over the sampling 
period. 


18188 (GSF-BPT—9/88) Scavenging of atmospheric pol- 
lutants by clouds and precipitation by means of a vertical 
wind tunnel. Phase I. Design of a vertical wind tunnel adapt- 
ed for research in cloud physics and cloud chemistry: Design 
details and application possibilities. Final report. Pruppacher, 
H.R. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen (GSF), Neuherberg (Germany, F.R.). 
Projekttraeger Umwelt- und Klimaforschung; Mainz Univ. 
(Germany, F.R.). Inst. fuer Meteorologie; Bundesminister- 
ium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). 1988. 80p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE88756823/JAW. 

The design and performance characteristics of a vertical 
wind tunnel adapted for research in cloud physics and atmospheric 
chemistry are described. The Prandtl-Type wind tunnel is driven 
by suction of air into vacuum through a sonic valve which, togeth- 
er with a specially designed screen, honey-comb and contraction 
section provides a positive velocity control and flow of extremely 
low turbulence. This air stream quality allows to freely suspend 

yater drops of diameters between 20 micrometer and 9 millimeter, 
ice crystals and snow flakes of diameters between 500 micrometer 
and 3 centimeter and graupel particles and hailstones of diameters 
of several millimeters to several centimeters. An air conditioning 
system allows a complete control of temperature, humidity and aer- 
osol content of the air so that a wide range of the physical condi- 
tions in atmospheric clouds can be stimulated. Preliminary experi- 
ments with the tunnel show that quantitative studies are possible: of 
the rates at which atmospheric pollutans as aerosol particles and 
trace gases become incorporated by cloud drops, rain drops and ice 
particles, and the mechanisms which control this incorporation; of 
the chemical reactions taking place inside these particles; of the de- 
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sorption of trace gases from these particles; of the drop of particle 
conversion; and of numerous other basic microphysical processes in 
atmospheric clouds. The results of these investigations will provide 
valuable input into models which describe the scavenging behav- 
iour of convective and stratiform clouds. (orig.) With 33 refs., 3 
tabs., 41 figs. 


18189 (KFK-PEF—46) Surface temperature measure- 
ments from satellites as a contribution to the estimation of 
the conditions for transport and deposition of pollutants in 
forests. Gossmann, H.; Sauer, H.; Scheer, M. (Wuerzburg 
Univ. (Germany, F.R.). Inst. fuer Geographie). (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Europaeisches Forschungszentrum fuer Massnahmen 
zur Luftre). Oct 1988. 70p. (In German). NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88756969/ 
JAW. 

As 2 contribution to the TULLA Project some sets of data 
of Baden-Wuerttemberg were derived from a geographica! database 
(consisting of a DTM, of landuse date and of balloon probe pro- 
files) and NOAA-AVHRR data from March 1985. After geometri- 
cal and radiometrical corrections, maps of cloud surface tempera- 
tures, tables of land surface temperatures in cloud gaps and a snow- 
cover map were generated. The use of some satellite systems for 
these tasks are discussed. For the generation of maps of land sur- 
face temperatures of the whole area, NOAA-AVHRR data were 
taken from a high pressure period in August and September 1985. 
Based on this material and on some older scanner data the noctur- 
nal forest surface temperature patterns are discussed. (orig./KW) 
With 31 figs. 






18190 (NAPAP—9007105) Review of public comments 
on the October 1988 draft of the ‘plan and schedule for 
NAPAP assessment reports, 1989--1990". (National Acid 
Precipitation Assessment Program, Washington, DC (USA). 
Office of the Director of Research). Jan 1989. 75p. OSTI - 
National Acid Precipitation Assessment Program, 722 Jack- 
son Place, NW, Washington, DC 20503. Order Number 
T189007105/JAW. 

A public review draft of NAPAP’s Assessment Plan, re- 
leased on October 12, 1988, outlined specific questions being ad- 
dressed by NAPAP, analysis methods being used to answer the as- 
sessment questions, and the level of scientific confidence expected 
for the various answers. As described in the Plan, the 1989 and 
1990 State-of-Science and State-of-Technology Reports and the In- 
tegrated Assessment will provide substantial documentation, guid- 
ance, and recommendations on the major issues related to acidic 
deposition, based on the full complement of available technical in- 
formation. Public comments on NAPAP’s draft Assessment Plan 
were received at the Public Meeting on November 17, 1988. In ad- 
dition, written statements on the Plan were accepted through No- 
vember 30, 1988. Complete drafts of all statements made during this 
public comment period will be maintained by NAPAP as part of a 
record available to the public. All statements received during this 
comment period have been considered in developing the revised 
Plan published in January 1989. The revised Plan will guide the de- 
velopment of NAPAP’s Assessment Reports to be released in 1989 
and 1990. The purpose of this document is to summarize the issues 
raised during the public comment period on the October 1988 
public review draft of the Assessment Plan, and to describe 
NAPAP’s resolution of these issues and the resulting effect on the 
January 1989 revised Plan. As such, this document should be exam- 
ined in conjunction with the revised Plan. 


18191 (NAPAP—9007106) Pian and _ schedule for 
NAPAP assessment reports, 1989--1990: State of science, 
state of technology, integrated assessment. (National Acid 
Precipitation Assessment Program, Washington, DC (USA). 
Office of the Director of Research). Jan 1989. 310p. OSTI - 
National Acid Precipitation Assessment Program, 722 Jack- 
son Place, NW, Washington, DC 20503. Order Number 
T189007106/JAW. 

This document describes NAPAP’s two-year plan for the 
preparation of its assessment findings and recommendations. 
NAPAP held a public meeting in Washington during November 
1988, to receive comments on the October 1988 public review draft 
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of the Assessment Plan. This Plan reflects NAPAP’s revisions 
based on review and resolution of the comments received. National 
emissions of sulfur dioxide, a principal constituent of acidic deposi- 
tion, have declined 27 percent during the past 15 years. The ques- 
tion of further emission reductions raises several challenging issues 
for the policymaker. However, possible long-term (i.e., extending 
over many years) acidic deposition effects on forests, and the im- 
portance of acidic deposition as a deposition effects on forests, and 
the importance of acidic deposition as a contributory stress (in addi- 
tion to ozone and other pollutant, climate variations, disease, in- 
sects, and natural life cycle stresses) continue to be investigated in- 
tensively. Compliance with health- and welfare-related ambient air 
quality standards for sulfur and nitrogen oxide gases have been at- 
tained in most of the nation as a result of the controls required by 
the Clean Air Act. Possible health effects associated with ambient 
concentrations of acidic aerosols are currently being investigated to 
determine if National Ambient Air Quality Standards (NAAQS) 
should be adopted for this pollutant. 


18192 (NEI-NO—79) Economic and environmental con- 
sequences from the use of electric power in periods of temper- 
ature inversions. Hjelle, D. (Oslo Univ. (Norway). Raadet 
for Natur- og Miljoefag). 1984. 66p. (In Norwegian). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88756604/JAW. 

The report gives an analysis of the air pollution caused by 
the various energy sources in Oslo (Norway). Methods to decrease 
the pollution load in the inversion periods are discussed. The eco- 
nomic and environmental consequences by the use of electric 
power in such periods are investigated. 14 figs., 9 tabs. 





18193 (NILU-OR—18/88) Atmospheric lead emissions in 
Europe in 1982. Pacyna, J.M. (Norsk Inst. for Luftforskning, 
Lillestroem (Norway)). Mar 1988. 17p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88756605/ 
JAW. 

The atmospheric emissions of lead from various anthropo- 
genic sources in Europe are estimated for 1985. The estimates are 
partly based on the Pb emission survey for 1982, assuming that 
changes in Pb emissions in Europe between 1982 and. 1985 are 
mainly relatei to the changes of the Pb emissions from gasoline 
combustion during the period. The use of leaded and unleaded gas- 
oline in all European countries in 1985 is presented. Major decrease 
of the Pb emissions from gasoline combustion between 1982 and 
1985 has been noted for Denmark (60%), Norway (50%), Greece 
(45%), Italy (40%), Finland (30%), and Spain (20%). The total 
emission of Pb from gasoline combustion in Europe in 1985 was 
only 6% lower than in 1982, as there was some increase in gasoline 
consumption in this period as well. Although the changes of the Pb 
emissions in Europe between 1982 and 1985 are not significant it is 
difficult to extend this for 1986. Lead-free gasoline was introduced 
in 1986 in many countries in Europe, and in some countries a limit 
of 0.15 g/l was introduced instead of 0.4 g/l in both regular and 
highoctane super gasoline. The spatial distribution of the Pb emis- 
sions in Europe within the EMEP grid of 150 km * 150 km is 
given. 1 drawing, 2 tables. 


18194 (NILU-OR—31/88) Oxidant data collection in 
OECD-Europe 1985-87 (OXIDATE). Report on ozone, nitro- 
gen dioxide and peroxyacetyl nitrate October 1985-March 
1986 and April-September 1986. Grennfeldt, P.; Saltbones, J.; 
Schjoldager, J. (Swedish Environmental Research Inst., 
Goeteborg, (Sweden); Norwegian Meteorological Inst., 
Oslo). (Norsk Inst. for Luftforskning, Lillestroem 
(Norway)). May 1988. 170p. NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE88756606/JAW. 
OXIDATE is a joint project of European OECD countries 
to collect and distribute regional data on ozone, nitrogen dioxide 
and PAN. The OXIDATE project was started in 1985 under the 
OECD programme "Control of Major Air Pollutants (MAP)”. 
Each country has nominated a contact person and an institution re- 
sponsible for collecting data. The data have been sent in a specified 
format to the project secretariat and redistributed on magnetic tape 
to all the participating countries. A summary report is made for 
each year giving a brief overview of the project organization and 
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the concentration levels. In the second year of the project, data 
have been received from 36 measurement stations in these 11 coun- 
tries: Austria, Belgium, Denmark, Federal Republic of Germany, 
Finland, France, Netherlands, Norway, Sweden, Switzerland and 
United Kingdom. Ozone was reported from 34 stations, nitrogen di- 
oxide from nine and PAN from three stations. There has been no 
centrally organised intercalibration or other data control activity. 
The measurement methods used were chemiluminescence or UV 
absorbtion for ozone, chemiluminescence for nitrogen dioxide and 
gas chromatography with electron capture detection for PAN. The 
highest ozone concentrations were measured in the eastern part of 
Austria and in Switzerland. The highest concentrations in Austria 
were lower in 1986 than in 1985. The ozone data have indicated a 
gradient in episodic high concentrations with lower levels in the 
north-western parts of Europe. This gradient was similar to that of 
1985. The days with high ozone concentrations were distributed ac- 
cording to the air trajectory sectors. The distribution of sector di- 
rections for which high ozone concentrations were measured was 
in many cases significantly different from the ditribution over the 
total half-yaer period. 56 drawings, 101 tables. 


18195 (NILU-OR—3388) Toxic trace elements and chlor- 
inated hydrocarbons: sources, atmospheric transport and dep- 
osition. Semb, A.; Pacyna, J.M. (Norsk Inst. for Luftforskn- 
ing, Lillestroem (Norway)). Jan 1988. 96p. NTIS (US Sales 
Only), PC A 05. Order Number DE88756607/JAW. 
Atmospheric transport and deposition by precipitation scav- 
enging and dry deposition is an important source of toxic trace ele- 
ments and chlorinated hydrocarbons as contaminants in terrestrial 
and aquatic ecosystems. The processing of mineral resources at 
high temperatures in electric power stations and industrial plants 
etc. and in refuse incineration results in releases of volatile elements 
to the atmosphere such as As, Cd and Pb. Source-receptor models 
for trace elements have been formulated and used to relate meas- 
ured concentrations in air to estimated emissions. The deposition 
pattern is relatively well documented, both from precipitation anal- 
yses and moss surveys. Mercury in the atmosphere as gaseous, ele- 
mental mercury, is not readily deposited by precipitation or taken 
up by plants or water surfaces. Ozone promotes precipitation scav- 
enging. Large quantities of elemental mercury and gaseous mercury 
compounds are released by combustion processes. The deposition 
of mercury by precipitation is clearly correlated with the deposition 
of other air pollutants. The relationship between the sources and 
the physico-chemical processes involved are not fully understood. 
Chlorinated hydrocarbons are pesticides, industrial chemicals or ad- 
ditives and compounds formed as undesirable byproducts in indus- 
trial and combustion processes. The location and magnitude of 
emissions are not well known, but may in some cases be inferred 
from production volumes. Measurements are scarce, but indicate 
that they are despersed and deposited on a regional and a global 
scale. Deposition from the atmosphere is the most important source 
in terrestrial and aquatic food-chains. Restrictions on the use of 
PCBs in the 1970's have not been effective in reducing concentra- 


tions in ambient air and precipitation. 197 ref., 19 tables, 11 draw- 
ings. 


18196 (NP—9770254) Investigation of the effects of CO/ 
sub 2/-increase on the temperature in the stratosphere. Final 
report. Labitzke, K. (Freie Univ. Berlin (Germany, F.R.). 
Inst. fuer Meteorologie; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). 1987. 6p. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE89770254/JAW. 

Model calculations predict a significant warming of the tro- 
posphere and also a significant cooling of the stratosphere due to an 
increase of the atmospheric content of CO/sub 2/ and other trace 
gases. An increase of stratosphere aerosols after strong volcanic 
eruptions has an opposite effect. In this research project it was tried 
to verify a temperature trend in the stratosphere. Autumn was ana- 
lysed first. The trend analysis is based on daily analysis of tempera- 
ture and height-charts in the stratosphere from radiosondes and sat- 
ellite data. Results: In autumn 10-mbar-temperatures in the period 
1974-1986 were significantly below the average of the period 1964- 
1973. In 30 degrees N there is a difference of 1 deg C, which is 
consistent with model calculations, which take into account the al- 
ready existing increase of CO/sub 2/. It could also be shown that 
warming due to increased volcanic aerosols was stronger in 30- 
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mbar-height than in 10-mbar, which is consistent with the authors 
expections. (orig./KW) With 2 figs. 


18197 (ORNL/CDIAC—23) Preliminary development of 
a seashore-effects analysis system. Miller, D.B.; Cushman, 
R.M. (Oak Ridge National Lab., TN (USA)). Feb 1989. 
Contract AC05-840R21400. 130p. NTIS, PC A07 - OSTI. 
Order Number DE89007863/JAW. 

A melting of polar ice sheets and mountain glaciers and a 
thermal expansion of ocean water could lead to a rise in sea level as 
a result of increasing atmospheric CO, concentrations and subse- 
quent global temperature increases. The coastal erosion and inunda- 
tion caused by this event could create agricultural, economic, de- 
mographic, and ecological problems along coastal zones. A prelimi- 
nary Sea Shore Effects Analysis System (SEAS) data base was de- 
veloped to answer questions on the effects of global sea level rise. 
Resources potentially affected by a rise in sea level were identified, 
resulting in the acquisition of eight data sets. Ten oiher sources of 
data were located but are currently unavailable. The data are 
stored in SAS data sets. This information can be analyzed using the 
Geographic Information System (GIS) of the Environmental Sci- 
ences Division at Oak Ridge National Laboratory and the newly 
developed Digital Line Graph elevational terrain data of the US 
Geological Survey. All SEAS data have latitude/longitude loca- 
tional variables, and, when merged with the terrain data on the 
GIS, they can be used for a detailed (e.g., 1-m increment) analysis 
of the effects of sea level rise. Development of the SEAS data base 
can be continued with an emphasis on locating and obtaining addi- 
tional data and using the GIS for analysis. 88 refs., 15 figs., 7 tabs. 


18198 (ORNL/M—653) Air permit compliance annual 
report. Wolfe, J.M. (Oak Ridge National Lab., TN (USA)). 
Mar 1989. Contract AC05-840R21400. 20p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007780/JAW. 

The Environmental Monitoring and Compliance (EMC) Sec- 
tion at the Oak Ridge National Laboratory (ORNL) is responsible 
for ensuring that all activities conducted at ORNL are in compli- 
ance with the environmental regulations. This report outlines the 
Tennessee Department of Health and Environment (TDHE) air 
pollution control regulations applicable to ORNL facilities and the 
strategy employed by the Environmental Monitoring and Compli- 
ance (EMC) Section to maintain and prove compliance. This strate- 
gy includes the air permit program and several other actions which 
complement the program. The strategy is outlined and described in 
this report. This report does not offer an in-depth study of ORNL 
compliance with the federal regulations for hazardous air pollut- 
ants, the National Emission Standards for Hazardous Air Pollutants 
(NESHAP). In general, ORNL is only concerned with the 
NESHAP regulations for radionuclides. Emission sources at ORNL 
of other hazardous air pollutants regulated by the NESHAP regula- 
tions are few in number, and at present, ORNL is in compliance 
with these regulatory requirements. The EPA is expected to 
expand these regulations to include chlorinated solvents used as de- 
greasers. A thorough evaluation of ORNL compliance with the 
NESHAP regulations for radionuclides will be offered at a later 
date. 


18199 (PB—89-130041/XAB) Walk-through survey 
report of the bagging operation at Tennessee Valley 
Authority's National Fertilizer Development Center, Muscle 
Shoals, Alabama. Cooper, T.C. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA). Div. of 
Physical Sciences and Engineering). Jun 1982. 8p. (ECTB— 
112-14A). NTIS, PC A02/MF AO1. 

A site visit was made to the Tennessee Valley Authority's 
National Fertilizer Development Center (NFDC) in Muscle Shoals, 
Alabama to determine the effectiveness of control measures used to 
lessen possible hazardous working conditions. The NFDC was to 
provide products, processes, and processing beneficial to the fertil- 
izer industry. At the time of the visit 46-0-0 granular urea was 
being packaged into 50-pound plastic bags. Attention was paid to 
the control of airborne dust in dry chemical bagging and filling op- 
erations. Engineering control technology observed during this 
process included ventilation systems, work practices and protective 
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equipment. While there were some controls worth noting at the fa- 
cility, the packers were in need of repair. Product was continually 
leaking from the fill spouts into the environment of the workers 
whenever a bag was not on the spout. Employees were required to 
wear safety shoes, safety glasses, and hard hats. Respirators were 
not required. The author concludes that control techniques in use 
were not exemplary. 


18200 (PB—89-130058/XAB) Preliminary survey report: 
evaluation of brake drum service controls at Indianapolis 
Power and Light Company, Indianapolis, Indiana. Godbey, 
F.W. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA). Div. of Physical Sciences and Engi- 
neering). Aug 1988. 9p. (ECTB—152-13A). NTIS, PC A02/ 
MF AOl. 

An evaluation was made of various control technologies de- 
signed to reduce asbestos exposures during brake drum servicing at 
Indianapolis Power and Light Company, Indianapolis, Indiana. The 
garage at this facility serviced about 425 vehicles each year with 
about 200 brake repair jobs being done annually. During servicing, 
a regular wet and dry vacuum cleaner was used, along with a 
steam jenny containing liquid soap, and a liquid spray can. Once 
the wheel was removed, the entire hub area was sprayed with 
steam foam at 90 pounds per square inch from the steam jenny con- 
taining liquid soap. The hub area was vacuumed prior to and fol- 
lowing removal. The vacuum cleaner was not equipped with an 
HEPA filter. A liquid spray can was used to clean the plates. The 
brake shoe area was vacuumed. Once the brake area was free of all 
accumulated dust, the brakes were serviced. The author concludes 
that control measures did not appear to be sufficient to keep asbes- 
tos dust from emanating into the atmosphere. The facility was not 
selected for an in-depth evaluation. 


18201 (PB—89-130066/XAB) Mercury-control technolo- 
gy-assessment study: Cosan Chemical Corporation, Carlstadt, 
New Jersey. Preliminary survey report for the site visit of 
july 16, 1981. Final report. (Dynamac Corp., Rockville, MD 
(USA). Enviro Control Div.). 10 Nov 1981. 24p. NTIS, PC 
A03/MF AOl1. 

See also PB—84-181676. 

The firm manufactured fungicides and bactericides used as 
additives for the paint and coatings industry, and catalysts for the 
plastics industry. Of the 50 employees, 14 work in the phenyl mer- 
curic acetate (PMA) building. A Calgon Vent-sorb filter was used 
to remove mercury vapor from the discharge of the vacuum pump 
in the elemental-mercury transfer system. Mercuric oxide was 
added to a reactor through an opening with a specially designed 
removable exhaust hood. Teflon gaskets were used at flange con- 
nections. Single or double mechanical pump seals were used. Pow- 
dered PMA was packaged in plastic-lined drums underneath the 
rotary valve and delivery chute on the baghouse. A venturi scrub- 
ber was used to remove acetic acid from the baghouse-exhaust air 
stream. The operation of the room exhaust fans, drum-loading ex- 
haust hood, and filter-press exhaust hood was described. Personal 
protective equipment was listed and work practices were delineat- 
ed. Levels of mercury vapor at the facility were kept below the 
recommended level of 0.1 mg/cu m. 


18202 (PB—89-130074/XAB) Mercury-control technolo- 
gy-assessment study: Olin Chemicals Group, Charleston, Ten- 
nessee. Preliminary survey report for the site visit of July 21, 
1981, Final report. (Dynamac Corp., Rockville, MD (USA). 
Enviro Control Div.). 10 Mar 1982. 23p. NTIS, PC A03/ 
MF AOl1. 

See also PB—84-241637. 

An on-site visit was made for the purpose of evaluating 
methods employed to control worker exposure to elemental mercu- 
ry and mercury compounds. Information on the chlor/alkali manu- 
facturing process used at this facility was given to investigators. 
Seventy five of the 800 employees at the site were involved in 
processes where mercury was used. Details were provided concern- 
ing engineering controls in effect for mercury-filling containers, 
seals, process features that control mercury, mercury removal in 
product purification, mercury drain troughs and collection buckets, 
floor grating, floor sealant, and the maintenance program. Personal 
protective equipment, work practices, biological-monitoring pro- 
grams, air-contaminant monitoring programs, and medical programs 
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were also examined. The existing control strategies at the site ap- 
peared adequate in maintaining mercury vapor levels below the 
OSHA requirements. The integrity of process equipment in the 
chlor/alkali manufacturing process was vital due to the volume of 
elemental mercury and mercury containing product flows. It is rec- 
ommended that an in-depth study not be conducted at the site as 
sufficient information on mercury controls was obtained during the 
preliminary site visit. 


18203 (PB—89-130165/XAB) Health-hazard evaluation 
report HETA 86-159-1909, Hubinger Company, Inc., Keokuk, 
Iowa. Gunter, B.J. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Div. of Surveillance, 
Hazard Evaluation and Field Studies). Jun 1988. 16p. 
(HETA—86-159-1909). NTIS, PC A03/MF AO1. 

A study was made of occupational exposures during corn 
and corn-product processing at the Jubinger Company, Inc., 
Keokuk, Iowa. The facility was engaged in the wet milling of corn 
and production of food products such as fructose, corn oil, corn 
germ and corn starch. Overexposure to epichlorohydrin was 
deemed unlikely. However, respiratory protection and protective 
gloves should be worn when working around this substance. Acid 
exposures occurred only in refining areas. Sulfuric acid and phos- 
phoric acid exposures were of concern due to the high concentra- 
tions used. Sulfur dioxide exceeded the NIOSH evaluation criteria 
of 1.3mg/m in 11 of 13 general room air samples. One worker out 
of seven monitored for total particulate and free crystalline silica 
was overexposed to quartz. The author concludes that a health 
hazard existed from exposures to crystalline silica, epichlorohydrin, 
sulfuric acid, and sulfur dioxide. The author recommends that engi- 
neering controls and respiratory protection should be used to 
reduce exposures. 


18204 (PB—89-130249/XAB) Mercury control technolo- 
gy assessment study: wiring devices of Puerto Rico, Ponce, 
Puerto Rico. In-depth survey report for the site visit of 
March 16-18, 1982. Final report. (Dynamac Corp., Rock- 
ville, MD (USA). Enviro Control Div.). 9 Sep 1982. 24p. 
NTIS, PC A03/MF AOl1. 

An on-site visit was made to the Wiring Devices of Puerto 
Rico Corporation, Ponce, Puerto Rico to evaluate control measures 
in force to reduce exposures during mercury filling operations, as 
part of the production of mercury buttons. The mercury vapor con- 
centration was reduced significantly over the years through the ap- 
plication of almost every major method of mercury control. The 
mercury button filling operation was isolated, a local exhaust venti- 
lation system added to the manufacturing equipment, and work 
practices were established. A description is given of the local ex- 
haust ventilation, welding-machine exhaust, conditioner enclosure, 
leak-detection hood, mercury storage containers, mercury vacuum 
cleaner, floor coating, and general-containment methods in oper- 
ation. Personal protective equipment, work practices, and biological 
and air-contaminant monitoring systems were discussed. Other 
items reviewed included the medical and training programs offered 
by the company. Exposures could be reduced further if workers ad- 
hered more strictly to work practices and changed their disposable 
clothes more often. The investigators conclude that this facility is a 
good example of where a problem of mercury exposure existed and 
was handled correctly. 


18205 (PB—89-130272/XAB) Preliminary survey report: 
the Hall China Company, East Liverpool, Ohio. Mahon, R.D. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA). Div. of Physical Sciences and Engineer- 
ing). 6 Oct 1981. 15p. (ECTB—110-11A). NTIS, PC A03/ 
MF AOl1. 

An on-site visit was made to the Hall China Company locat- 
ed in East Liverpool, Ohio for the purpose of evaluating control 
measures designed to reduce hazardous exposures to workers at this 
facility. The raw materials used at this site included 15-30% ball 
clays and kaolins; 50% feldspars; and 12-18% others. In addition, 
there were glazes that consist of frit, clay, colors, other chemical 
compounds, and mineral elements. The major material in use with 
known toxicity was silicon dioxide, referred to as silica. Local ex- 
haust systems as well as hoods with dedicated exhaust systems were 
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used on those operations that generate the most airborne contami- 
nants. Settled dust that accumulated on surfaces did not appear to 
be excessive. Employees were provided with 3M disposable dust 
respirators. The investigators conclude that if a control technology 
assessment of the clay-products industry includes this type of oper- 
ation, then this facility should be a strong candidate for an in-depth 
study. 


18206 (PB—89-130280/XAB) Preliminary control tech- 
nology assessment of Didier Taylor Refractories Corporation, 
South Port, Kentucky. Cooper, T.C. (National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA). Div. 
of Physical Sciences and Engineering). Nov 1981. 8p. 
(ECTB—110-13A). NTIS, PC A02/MF AOl. 

An on-site visit was made to the Didier Taylor Refractory 
Corporation, South Port, Kentucky to evaluate the control systems 
at this facility which limit the exposure of workers to silica, noise, 
and heat. Various raw materials were mixed, dried, crushed, 
ground, and pressed or molded into shapes before firing in the kiln 
at this facility. The facility produced over 5,000 specialty type non- 
clay refractory products. Raw materials used include aluminum 
compounds, bauxite or alumina, Mullite, chromium, titanium, 
zircon, magnesia, phosphate, and kaolin. A pneumatic system was 
used to unload bulk powdered raw material. Local exhaust ventila- 
tion was used in the bag emptying area and other areas where pow- 
ders were exposed. General exhaust ventilation was used in most of 
the buildings. Personal protective equipment included hard hats, 
safety glasses without side shields, a variety of hearing protectors, 
safety toe shoes, respirators, gloves, and heat protective clothing. 
The author concludes that there are a number of operations at this 
facility that have a potential for causing high worker exposure to 
chromium metal, heat, noise, and nuisance dust. The author recom- 
mends that this refractory facility be included in an in-depth 
survey. 


18207 (PB—89-130298/XAB) Preliminary control tech- 
nology assessment of the Cambridge Tile Manufacturing 


Company, Cincinnati, Ohio. Mahon, R.D. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). 
Div. of Physical Sciences and Engineering). 29 Jan 1982. 
10p. (ECTB—110-14A). NTIS, PC A02/MF AO1. 

A visit was made to the Cambridge Tile Manufacturing 
Company, Cincinnati, Ohio to evaluate methods used to control 
hazardous conditions arising during the manufacturing process. Par- 
ticular attention was given to controlling exposures to harmful 
chemical agents, silica, noise and excessive heat. The company 
manufactured 20,000 square feet of tile per day including nonrefrac- 
tory tiles. A fabric stocking-type sleeve between railroad car and 
underground hopper was used to control emissions during bulk ma- 
terial unloading. Two bag type dust collectors equipped with self- 
cleaning mechanisms were in use. Closed tube conveyors were well 
maintained. Dubois automatic mechanical power presses were 
equipped with shuttle transfers and each had a local exhaust system 
with blast gates. A 3M-W2940 air hat was worn by the employee 
formulating glazes. Respirator wearers were subjected to pulmo- 
nary function testing. Blood lead levels were checked every 3 
months for employees who formulate glazes. All employees re- 
ceived a chest x-ray every 2 years. Other personal protective equip- 
ment was available. The author concludes that the safety precau- 
tions in place at this facility were good. There were several por- 
tions of the system which would be applicable for an in-depth eval- 
uation unless better examples can be found in other on-site visits. 


18208 (PB—89-130366/XAB) Environmenial aspects of 
fibrous-glass production and utilization. Dement, J.M. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). 26 Jun 1974. 29p. (IWS—35.03.6). NTIS, PC 
A03/MF AOI. 

Environmental studies were conducted to determine the 
health aspects of respiratory exposure to fibrous glass. Working 
conditions were monitored at four facilities producing standard in- 
sulation products and in six facilities producing or using small diam- 
eter glass fibers (less than 1.0 micrometer). Airborne fiber concen- 
trations in the four facilities producing conventional insulation 
products were extremely low with the highest average concentra- 
tion being 0.1 fibers per milliliter (ml). The highest single concen- 
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tration was 0.83 fibers/ml. The highest mean total dust concentra- 
tion at these facilities was 2.73mg/cu m with the highest single 
measurement being 14.5mg/cu m. The mean airborne concentra- 
tions in the other six facilities ranged from 1.0 to 21.9 fibers/ml 
with the highest single concentration being 44.1 fibers/ml. About 
25 to 30% of these fibers were less than 5.0 micrometers in length. 
In the one fibrous-glass plastics operation which was surveyed, no 
fibers less than 5.0 micrometers in length were observed. The 
author suggests that it is prudent that exposures to respirable glass 
fibers be kept at an absolute minimum through the use of appropri- 
ate engineering controls and materials-handling methods. 


18209 (PB—89-130454/XAB) Physical factors affecting 
lung deposition of cigarette smoke (with syncarcinogenic 
radon progeny effects), and mineral-fiber particulate matter. 
Martonen, T.B.; Hofmann, W.; Baiashazy, I. (Duke Univ., 
Durham, NC (USA). Medical Center). Nov 1988. 43p. 
NTIS, PC A03/MF AO1. 

Unusual dynamic factors affecting the behavior and fate of 
inhaled cigarette-smoke particles and mineral fibers within the 
human lung are addressed. The actions of interception, for fiber 
particles, and cloud-settling, for concentrated cigerette smoke, can 
enhance focal deposition in locations that would not have been an- 
ticipated for dilute aerosols or for more-regularly shaped, sphere- 
like particles. It is important to quantitate the efficiencies of these 
deposition mechanisms because it is after deposition that deleterious 
biological effects can occur. Theoretical deposition models are pre- 
sented that simulate the actions of the interception and cloud-set- 
tling processes, which are validated by comparisons with in vitro 
and in vivo data. The sites of preferential deposition are regions 
whose cells receive increased doses of hazardous substances associ- 
ated with smokes and fibers. They must, therefore, be considered in 
risk-assessment analyses of human inhalation exposures to airborne 
toxicants. Incorporation of these mechanisms in aerosol-therapy 
protocols could conceivably lead to improved therapeutic proce- 
dures. 


18210 (PB—89-130462/XAB) Overview of combustion 
emissions in the United States. Pahl, D.A.; Zimmerman, D.; 
Ryan, R. (Alliance Technologies Corp., Chapel Hill, NC 
(USA)). Nov 1988. 52p. NTIS, PC A04/MF AO1. 

The paper summarizes combustion emissions using the re- 
sults of past and ongoing research programs in U.S. emissions 
trends and detailed inventories, due to the availability of data and 
the distribution of total U.S. emissions, with emphasis on SO: and 
NOx. The discussion includes both magnitude and transport emis- 
sions parameters, a review of the general methodologies employed 
by the referenced research, and a summary of results regarding ag- 
gregated, combustion emissions categories. Combustion categories 
are the most-significant sources of SO2 and NOx emissions. Utilities 
contributed nearly 70% of the 1985 anthropogenic emissions of 
SO2. The two major sources of NOx in 1985 were utilities and 
transportation. On the other hand, VOC emissions in 1985 came 
from combustion and non-combustion sources, principally evapora- 
tive fugitive sources, in approximately equal amounts. 


18211 (PB—89-130785/XAB) Mercury-control technolo- 
gy-assessment study: D. F. Goldsmith Chemical and Metal 
Corporation, Evanston, Illinois. In-depth survey report for the 
site visit of May 4-6, 1982. Final report. Telesca, D.R. (Dyn- 
amac Corp., Rockville, MD (USA). Enviro Control Div.). 
Sep 1982. 29p. NTIS, PC A03/MF AOl1. 

An in-depth survey was conducted at the D. F. Goldsmith 
Chemical and Metal Corporation in Evanston, Illinois; emphasis 
was placed on the recirculating air unit for control of mercury 
vapor. Major products were prime virgin mercury, precious metals, 
and rare inorganic chemicals. Mercury was poured into an open 
vessel which was subsequently covered, and the mercury treated by 
agitation with an acidic or caustic solution. Mercury was then 
transferred to the still where it was batch-distilled. After distilla- 
tion, mercury was bottled in 1 or 5 pound quantities and packed 
and shipped. The ventilation system included local exhaust, dilu- 
tion, and recirculation steps. Local exhaust ventilation was particu- 
larly important at the bottle-filling station. Personal protective 
equipment included respirators, disposable lab coats, vinyl coated 















50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


cloth gloves, plastic shoe coverings, and barrier creams. Work 
practices were controlled, and biological and air monitoring were 
in place. The recirculating unit removed 76% of the mercury vapor 
in the air stream. The authors recommend that a study be made of 
the advisability of using a charcoal filter in addition to the manga- 
nese oxide precoat bag filter with post filtration. 


18212 (PB—89-131767/XAB) Double-alkali gypsum flue- 
gas desulfurization process. van den Broeke, W.F.; Kette- 
larij, A.; Lefers, J.B. (Keuring van Electrotechnische Mater- 
ialen N.V., Arnhem (Netherlands)). 1988. 21p. NTIS, PC 
E02/MF AOl1. 

Pub. in Kema Scientific and Technical Reports, Vol. 6, No. 
8, 163-178(1988). Errata sheet inserted. 

The double-alkali gypsum flue-gas desulfurization process 
(concentrated active sodium mode) was investigated on a pilot- 
plant scale downstream of a test boiler fired with heavy oil, in 
order to obtain design and operating data. A solution of sodium sul- 
fite was used as soluble absorbent for SO2. The absorbent was re- 
generated with lime in a separate reactor. Calcium sulfite and calci- 
um sulfate were coprecipitated during the regeneration. The copre- 
cipitates were suspended in water and oxidized by air to form 
gypsum. The gypsum generated in the double-alkali process was 
similar to that obtained from wet lime/limestone-gypsum processes. 
It can be concluded that the double-alkali gypsum process is much 
more complicated than the lime/limestone-gypsum flue-gas desul- 
furization process. 


18213 (PB—89-132393/XAB) Summary of emissions as- 
sociated with propylene oxide. Hume, G. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Nov 1988. 
93p. (EPA—450/3-88/014). NTIS, PC A05/MF A011. 

This summary describes the industrial production and uses of 
propylene oxide, documents the methods of calculation used to esti- 
mate emissions, and lists the major facilities emitting propylene 
oxide, along with their estimated emissions. 


18214 (PB—89-133607/XAB) Indoor-Air-Quality Model 
Version 1.0 documentation. Report for June i987-June 1988. 
Sparks, L.E. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Air and Energy Engineering Re- 
search Lab.). Sep 1988. 142p. (EPA—600/8-88/097A). 
NTIS, PC A07/MF AO1. 

For system on diskette, see PB—89-133615. 

The report presents a multiroom model for estimating the 
impact of various sources on indoor air quality (IAQ). The model is 
written for use on IBM-PC and compatible microcomputers. It is 
easy to use with a menu-driven user interface. Data are entered 
using a fill-in-a-form interface. Model results are presented in 
graphic and tabular form. The model treats each room as a well- 
mixed chamber that can contain both sources and sinks. The model 
allows analysis of the impact of interroom air flows, HVAC (heat- 
ing, ventilating, and air conditioning) systems, and air cleaners on 
IAQ. Model predictions are compared with experimental data from 
EPA's IAQ test house. The model predictions are in good agree- 
ment with the experimental data. The model is a useful tool for 
analyzing IAQ issues. The model requires an IBM-PC or compati- 
ble computer, DOS 2.1 or higher, one disk drive, and at least 512 
k-bytes of memory. A graphics adapter and monitor are required to 
display the graphics output from the model. 


18215 (PB—89-134340/XAB) Workbook of screening 
techniques for assessing impacts of toxic air pollutants. Final 
report. Touma, J.S. (TRC Environmental Consultants, Inc., 
East Hartford, CT (USA)). Sep 1988. 199p. NTIS, PC A09/ 
MF AOl1. 

This workbook provides a logical approach to the selection 
of appropriate screening techniques for estimating ambient concen- 
trations due to various toxic/hazardous pollutant releases. Methods 
used in the workbook apply to situations where a release can be 
fairly well defined, a condition typically associated with non-acci- 
dental toxic releases. The format of the workbook is built around a 
series of scenarios considered typical and representative of the 
means by which toxic chemicals become airborne. For each scenar- 
io, the workbook helps the user identify applicable release scenarios 
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and determine release and emission rates and then guides the user 
through all the steps required for making atmospheric dispersion es- 
timates. An example application of the emission and associated dis- 
persion-estimation methods for each release scenario is provided. 


18216 (PB—89-134787/XAB) Effect of oxalate on the 
dissolution rates of oligoclase and tremolite (journal version), 
Mast, M.A.; Drever, J.I. (Wyoming Univ., Laramie (USA). 
Dept. of Geology and Geophysics). 1987. 12p. NTIS, PC 
A03/MF AOl1. 

Pub. in Geochimica et Cosmochimica Acta, Vol. 51, 2559- 
2568(1987). 

The effect of oxalate, a strong chelator for Al and other ca- 
tions, on the dissolution rates of oligoclase feldspar and tremolite 
amphibole was investigated in a flow-through reactor at 22 deg C. 
Oxalate at concentrations of 0.5 and 1 mM has essentially no effect 
on the dissolution rate of tremolite, nor on the steady-state rate of 
release of Si from oligoclase. The fact that oxalate has no effect on 
dissolution rate suggests that detachment of Si rather than Al or 
Mg is the rate-limiting step. At pH 4 and 9, oxalate has no effect on 
the steady-state rate of release of Al, and dissolution is congruent. 
At pH 5 and 7, oligoclase dissolution is congruent in the presence 
of oxalate, but in the absence of oxalate Al is preferentially retained 
in the solid relative to Si. The rate of dissolution of tremolite is in- 
dependent of pH over the pH range 2-5, and decreases at higher 
pH. The rate of dissolution of oligoclase was independent of pH 
over the pH range 4-9. Since the dissolution rate of these minerals 
is independent of pH and organic ligand concentration, the effect of 
acid deposition from the atmosphere on the rate of supply of ca- 
tions from weathering of granitic rocks should be minor. 


18217 (PB—89-134795/XAB) Pulsation damper solves 
analyzer problem (journal version). Montgomery, J.W. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Air and Energy Engineering Research Lab.). 
1988. 4p. (EPA—600/J-88/208). NTIS, PC A02/MF AOl1. 

Pub. in InTech (Instrument Society of America), 91-92(Oct 
1988). 

This paper describes the use of a pulsation damper to solve a 
severe output-signal interference problem with a Beckman Model 
402 Total Hydrocarbon Analyzer. The analyzer was used in a com- 
puterized data-gathering system. The problem was traced to com- 
pressions/decompressions of flow caused by the sample pump. 


18218 (PB—89-134837/XAB) Fly-ash concentrations in 
Philadelphia aerosol determined by electron microscopy (jour- 
nal version). Mamane, Y.; Dzubay, T.G. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Atmospheric Sciences Research Lab.). 1988. 19p. (EPA— 
600/J-88/215). NTIS, PC A03/MF AO1. 

Pub. in Water, Air and Soil Pollution, Vol. 37, 389- 
405(1988). 

This study attempted to differentiate between coal fly ash 
and other minerals in the atmosphere, using samples which were 
collected on Nuclepore filters in dichotomous samplers and ana- 
lyzed by scanning electron microscopy and energy-dispersive x-ray 
spectrometry. The samples included ambient aerosol from two sites, 
resuspended soil, and emissions from coal- and oil-fired power 
plants in the Philadelphia area. Fly ash was distinguished from min- 
erals by morphology. In the fine fraction, estimated concentrations 
were 6 to 75 ng/cu m for fly ash and 30 to 300 ng/cu m for miner- 
als. In the coarse fraction, minerals were the predominant compo- 
nent; estimated concentrations were 0 to 320 ng/cu m for fly ash 
and 400 to 5800 ng/cu m for minerals. 


18219 (PB—89-135370/XAB) Investigation of perform- 
ance of personal samplers in industrial workplaces. Final 
report, July 1986-March 1988. Botham, R.A.; Hughson, G.; 
Parker, I.; Mark, D.; Vincent, J.H. (Institute of Occupation- 
al Medicine, Edinburgh (UK)). Sep 1988. 55p. (TM—88/ 
15). NTIS, PC E06/MF E06. 

A life-size model of a human worker was built to enable the 
performances of personal dust samplers in industrial workplaces to 
be assessed in relation to inspirability. The aim was to provide a 
system whereby the actual dust levels experienced by the worker 
could be measured by both the simulated worker and by personal 
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samplers mounted on his body. Investigations were carried out in 
five different industrial workplaces chosen to represent a range of 
industrial processes, environmental conditions, and types of dust. 
Several broad conclusions were drawn from the statistical analysis 
of the data obtained. The IOM personal inspirable dust sampler per- 
formed satisfactorily in relation to inspirability, but this perform- 
ance varied between the industries. The HSE seven-hole personal 
sampler significantly underestimated inspirable dust exposure, but 
was not as affected by varying industrial conditions as the IOM 
personal sampler. Further work is therefore required before Jeci- 
sions concerning sampler suitability can be made. 


18220 (PB—89-135644/XAB) Toxic air pollutant emis- 
sion factors: a compilation for selected air-toxic compounds 
and sources. Final report. Pope, A.A.; Cruse, P.A.; Most, 
C.C. (Radian Corp., Research Triangle Park, NC (USA). 
Progress Center). Oct 1988. 536p. NTIS, PC A23/MF AO1. 

See also PB—87-183414. 

This report presents emission factors for selected air toxic 
compounds and sources, and associates the emission factors to 
levels of source activity. The emission factors report were compiled 
from a review of the literature for more than 200 air toxic com- 
pounds. Emission factors are sorted by pollutant and source. Also 
included are brief descriptions of emission-factors derivations, notes 
on control measures associated with factors, and references. A soft- 
ware system containing the air-toxics emission factors in the compi- 
lation was developed for easy access and updating of the data. The 
purpose of the report is to offer a technical service to air pollution 
control agencies in performing preliminary estimates of air toxics 
emissions. 


18221 (PB—89-137160/XAB) Preliminary survey report: 
solid-material sampling operations at Cabot Berylco Berylli- 
um Alloy Plant, Reading, Pennsylvania, June 23, 1982. 
Wang, C.C.K. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). 10 Jun 1982. 10p. (ECTB— 
113-14A). NTIS, PC A02/MF AO1. 

See also PB—83.220442. 

An on-site visit was made to Cabot Berylco Beryllium Alloy 
Plant, Reading, Pennsylvania to evaluate an automatic solid-materi- 
al sampling operation. The facility produced a beryllium/copper 
alloy from beryllium hydroxide which was manually charged into a 
rotary calciner which heated the chemical to form beryllium oxide. 
About 300 individuals were employed in the manufacturing func- 
tion of the facility with the chemical calcining and reduction oper- 
ation involving 21 workers on a three-shift basis. The facility had 
five automatic Isolok solid-material samplers, used to sample beryl- 
lium oxide from a storage bin, recycled flue dust, blended material 
from a storage bin, fresh beryllium-oxide from the calciner, and a 
finished product, NGK. A comprehensive industrial hygiene and 
medical program was in place at the facility with regular sampling 
performed for each job function. The author concludes that the 
solid material sampling operation has features which would be 
good for an in-depth assessment. 


18222 (PB—89-137202/XAB) Industrial hygiene report: 
preliminary plant visit of formaldehyde-production facilities 
at Tenneco Chemicals, Inc., Fords, New Jersey, October 1, 
1981. (Monsanto Research Corp., Dayton, OH (USA). 
Dayton Lab.). 12 Apr 1982. 32p. NTIS, PC A03/MF AO1. 

A preliminary hygiene survey was conducted at Tenneco 
Chemicals, Inc., Fords, New Jersey to evaluate worker exposure to 
formaldehyde and the safety with which silver and metal oxide 
catalysts were used at the site. The facility had an active safety pro- 
gram. Workers wore safety glasses, hard hats, and safety shoes. A 
manual existed on respiratory protection, safety and emergency 
procedures. The medical program consisted of yearly physical 
exams for all employees including a pulmonary function test, hear- 
ing test, eye examination, chest x-ray, blood test and a medical-his- 
tory questionnaire. Area air samples taken indicated less than 1 part 
per million (ppm) formaldehyde as a time-weighted average. Con- 
trol methods at the methanol unloading and handling area, control 
areas, process areas, storage areas, and at the truck-loading facility 
were described. Problem areas in the silver unit included the use of 
packed seals for the volatile formaldehyde solution, and the interior 
storage tank in the silver catalyst unit. It is recommended that a 
greater effort be made to control formaldehyde vapors in the silver 
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unit by improving housekeeping and maintenance or replacing 
equipment. 


18223 (PB—89-137210/XAB) Industrial-hygiene report: 
preliminary plant visit of formaldehyde-production facility at 
Reichhold Chemicals, Inc., Moncure, North Carolina, Septem- 
ber 22, 1981. (Monsanto Research Corp., Dayton, OH 
(USA). Dayton Lab.). 12 Apr 1982. 27p. NTIS, PC A03/ 
MF AOl. 

An on-site visit was made to Reichhold Chemicals, located 
in Moncure, North Carolina to evaluate the effectiveness of meth- 
ods used to control employee exposures to formaldehyde and other 
hazardous chemicals. Fourteen of the 29 employees of this compa- 
ny were involved in the production of formaldehyde and resin. 
Formaldehyde was manufactured by the patented Formox process, 
using a metal oxide catalyst. Harmful exposures could occur during 
methanol unloading and handling, and during the vaporizing and 
converting of methanol, during cooling of formaldehyde gases in 
the aftercooler, during entrance of the cooled formaldehyde gases 
to the absorber during transfer for storage, and during truck-load- 
ing operations. Each of these hazardous times was effectively con- 
trolled by the carefully engineered safety programs in place at this 
site. All leaks which were detected appeared to be minor. The in- 
dustrial-hygiene program demonstrated a good awareness at the 
corporate level of the procedures needed to protect employees. 
Some problems did exist with worker cooperation with health and 
safety requirements. It was suggested that proper ventilation be in- 
stalled in the quality-control laboratory and that eyewash and 
shower stations be added within the facility. 


18224 (PB—89-137228/XAB) Preliminary  site-survey 
report on Frit Bagging Operation at Chi-Vit Corporation, 
Urbana, Ohio, June 16, 1982. Cooper, T.C. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jul 1982. 12p. (ECTB—112-17A). NTIS, PC A03/ 
MF AOl. 

A visit was made to the Frit Bagging Operation at the Chi- 
Vit Corporation located at Urbana, Ohio for the purpose of exam- 
ining methods used at this facility to control worker exposure to 
hazardous materials during the production of various frits. Frit was 
the basic material for porcelain enamel used in major appliance fin- 
ishes. The three major raw materials used to produce frit were 
soda-ash, borax, and silica-flour. In the manufacturing area batch- 
ing, mixing, smelting, and bagging take place. All new employees 
were given a preemployment physical. An annual hearing evalua- 
tion was performed for all workers. Ventilation was provided 
throughout the operation. Each weight bin in the batching area was 
equipped with exhaust ventilation. The frit was moved by a vibra- 
tion conveyor between smelter and bagger and passed under three 
exhaust hoods to remove airborne dust during this last portion of 
this transfer. A small capture hood at the packer unit removed air- 
borne dust generated as material falls from the slide gate to the 
packer spout. The disposal of the bags was carried out in a very 
satisfactory manner. The author concludes that the controls used 
provided an exemplary work environment. The author recommends 
that an in-depth survey be conducted at this site. 


18225 (PB—89-137236/XAB) Walk-through survey 
report at Minerals Division, Grefco, Inc., Lompoc, California, 
August 6, 1982. Cooper, T.C. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Sep 1982. 
11lp. (ECTB—112-22A). NTIS, PC A03/MF AOl1. 

An onsite visit was made to the Minerals Division of Grefco, 
Inc., Lompoc, California for the purpose of evaluating the methods 
used at ihis location to control employee exposure to hazardous 
materials. The company produces a variety of diatomaceous-earth 
products used as filter aids and mineral fillers in water and food 
processing, pigments, insulation, cleansers, carriers for insecticides 
and catalysts, match heads and other products. About 100,000 tons 
of crude diatomite, an amorphous silica were processed annually. 
Exhaust ventilation was provided at each packer station and inside 
the press pit, and at a palletizing station. Airborne dust in the pit 
was captured as it was generated during pallet loading and com- 
pacting. A trough with water sprays removed product falling from 
packers and during bag handling. Outside grounds were kept clean 
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by immediately sweeping up spills and frequently washing down 
with water. Monitoring, primarily through personal samples for res- 
pirable dust, was done quarterly in dusty areas. Wind breaks were 
installed in the area of the recycle hoppers. The author concludes 
that an in-depth study at this site may be desirable. 


18226 (PB—89-137244/XAB) Preliminary survey report: 
control technology for formaldehyde emissions at Hoosier 
Panel, New Albany, Indiana. Mortimer, V.D. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). 1 Dec 1982. 12p. (ECTB—108-23A). NTIS, PC 
A03/MF AOl1. 

An onsite visit was made to the Hoosier Panel Company, 
New Albany, Indiana to observe processes and controls in the ve- 
neering of wood panels. Most of the bonding of the veneer to the 
core was accomplished through use of a urea/formaldehyde resin 
and a hot press method. Some work was done using a cold-press 
process in which the glue was heated with radio-frequency radi- 
ation. Banding of the core with solid-wood edges prior to veneer- 
ing also used an adhesive that may contain formaldehyde. At least 
five different recipes were used for panel glue, all of which involve 
the Perkins L-100 urea/formaldehyde resin. A canopy hood was in- 
stalled over each press. There were six wall fans in the plate cool- 
ing rooms. Airflow across the glue room was also aided by auxilia- 
ry fans. Routine air sampling was not performed. A safety commit- 
tee inspected the site monthly. The local exhaust ventilation hoods 
had an insufficient flow rate to capture vapors beyond the bounda- 
ry of the canopy openings. The facility offered a unique approach 
to caul plate cooling which also provided a large quantity of the 
general ventilation airflow. The author recommends that the auxil- 


iary fans might be better positioned to contribute more effectively 
to controlling exposures. 


18227 (PB—89-137269/XAB) Preliminary survey report: 
Bell Helicopter Textron, Plant 1, Fort Worth, Texas, July 
15, 1981. Mortimer, V.D. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). 19 Jan 1982. 8p. 
(ECTB—108-14A). NTIS, PC A02/MF AO1. 

An on-site visit was made to Bell Helicopter Textron, Fort 
Worth, Texas to observe the processes involving adhesives, with 
emphasis on the method of application and associated controls to 
protect workers. Adhesives were used to make a number of heli- 
copter components. In making rotor blades and body panels, a thin 
exterior skin was bonded to a lightweight core structure. Body- 
panel inserts were bonded and sealed in the receiving holes. Plexig- 
lass windows were bonded to metal frames, and a sealant applied 
on body seams. Adhesives were also used during upholstering. One 
of two different primers was applied. Both were low solids epoxy 
solutions in organic solvents. Chlorothene-NU, a commercial for- 
mulation of methyl chloroform, served as a solvent for one primer 
while the solvent for the other primer was a mixture of methyl 
ethyl ketone and 2-nitropropane. The visit suggested that potential 
hazards were well controlled. The author concludes that if the 
aerospace industry were to be selected for in-depth study, this facil- 
ity would be a good candidate for further examination. The author 


recommends that a less-hazardous solvent than 2-nitropropane be 
used. 


18228 (PB—89-137343/XAB) Preliminary control-tech- 
nology assessment of Electro-Coatings, Inc., Houston, Texas. 
Spottswood, S. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). 27 Apr 1981. 8p. (ECTB— 
106-14A). NTIS, PC A02/MF AO1. 

A visit was made to Electro-Coatings, Inc., Houston, Texas 
to evaluate control methods to limit employee exposures to hazard- 
ous substances. The company was a combined plating operation 
and machine shop located in separate facilities. The plating shop 
was engaged primarily in hard chrome plating of oil-field drilling 
equipment and printing equipment. Most of the parts to be plated 
were received at the facility with freshly machined surfaces. When 
the pieces have acquired the required chrome thickness, they were 
removed from the plating tank and dipped in a cold water rinse. 
Local exhaust ventilation was used at each plating tank. The ex- 
haust ducts from each tank entered a large duct located outside the 
building. Eleven persons were employed at the firm, each engaged 
in plating operations. Workers were supplied with protective gloves 
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and a barrier cream. No regular environmental sampling was car- 
ricd out. The author concludes that the hazards seem to be well- 
controlled, and management was concerned with safety and worker 
protection. All plating tanks were well controlled with the excep- 
tion of one tank with a corroded hood. Good capture velocities 
were noted at tank surfaces. The author highly recommends the in- 
clusion of the facility in a detailed study. 


18229 (PB—89-140248/XAB) Walk-through survey 
report: control technology for wood-lamination presses at 
Jasper Wood Products, Jasper, Indiana. Hollett, B.A. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Mar 1983. 16p. (ECTB—108-29A). NTIS, PC 
A03/MF AOl1. 

A visit was made to Jasper Wood Products, Jasper, Indiana 
for the purpose of including the company in an in-depth study of 
formaldehyde control methods during the manufacturing of wood 
products. Parts for furniture, cabinetry, and musical instruments 
such as drums, violas, and harps were manufactured. The site had a 
150,000 cubic feet per minute local exhaust system for the wood 
machining tools and additional exhaust fans in the press department. 
Temperature was maintained at 70 degrees. About 25,000 to 30,000 
square feet of laminated panels were produced per day. Only one of 
two hot presses was operated at any one time. They occupied a 
room with a ceiling enclosure and three roof exhaust fans. The six 
RF presses were located in a wire mesh enclosure to contain stray 
RF emissions. This area was ventilated by two wall exhaust fans. 
The adhesive used for both press operations contained 2 to 3% 
formaldehyde. An additional control method was the addition of a 
glue formulation fume suppressent. Breathing-zone formaldehyde 
concentrations were all within the 1.12 mg/cu m range for hot- 
press workers and the readings for the RF drum press operators 
was only slightly higher. Area samples were below the limits of de- 
tection except for a 0.4 mg/cu m reading at the RF press instru- 
ment back control panel sample and a 0.3 mg/cu m reading taken 
outside the ceiling enclosure on the take-off end of the hot press. 


18230 (PB—89-855381/XAB) Remote sensing applied to 
environmental pollution detection and management. January 
1970-June 1987 (Citations from the NTIS data base). Report 
for January 1970-June 1987. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Feb 1989. 138p. 
NTIS PC NO1/MF NO1. 

See also PB—89-855399. 

This bibliography contains citations concerning the utiliza- 
tion of remote-sensing techniques and equipment to study air- and 
water-pollution problems. Topics include the use of aerial photo- 
graphs, various radar techniques, and spaceborne photography to 
study oil spills, ocean dumping sites, plume dispersions, and pollu- 
tion problems in estuaries. Data interpretation and processing tech- 
niques are also discussed. (This updated bibliography contains 273 
citations, none of which are new entries to the previous edition.) 


18231 (PB—89-855399/XAB) Remote sensing applied to 
environmental pollution detection and management. July 
1987-January 1989 (Citations from the NTIS data base). 
Report for July 1987-January 1989. (National Technical In- 
formation Service, Springfield, VA (USA)). Feb 1989. 41p. 
NTIS PC NO1/MF NOl1. 

Supersedes PB—87-862843. See also PB—89-855381. 

This bibliography contains citations concerning the utiliza- 
tion of remote-sensing techniques and equipment to study air- and 
water-pollution problems. Topics include the use of aerial photo- 
graphs, various radar techniques, and spaceborne photography to 
study oil spills, ocean dumping sites, plume dispersions, and pollu- 
tion problems in estuaries. Data interpretation and processing tech- 
niques are also discussed. (This updated bibliography contains 54 ci- 
tations, all of which are new entries to the previous edition.) 


18232 (PB—89-855415/XAB) Incineration studies. Octo- 
ber 1984-February 1989 (Citations from the NTIS data base). 
Report for October 1984-February 1989. (National Technical 
Information Service, Springfield, WA (USA)). Feb 1989. 
81p. NTIS PC NO1/MF NO!. 
Supersedes PB—88-858287. 
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This bibliography contains citations concerning the utiliza- 
tion of incineration processes for the destruction of hazardous and 
solid wastes. Topics include specific system descriptions and eval- 
uations, heat-recovery operations, pollution-control devices and 
economic aspects. Catalytic devices, and operations aboard marine 
vessels are also discussed. (This updated bibliography contains 116 
citations, 35 of which are new entries to the previous edition.) 


18233 (UCID—21625) Briefing of the California Senate 
special committee on solid and hazardous waste ‘CO. and the 
greenhouse effect’. Taylor, K.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 27 Sep 1988. Contract W-7405- 
ENG-48. 33p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007689/JAW. 

This document provides an overview of our current under- 
standing and concerns about carbon dioxide and its potential climat- 
ic effects. The aim is to provide an objective and accurate picture 
of what we know and don’t know today about carbon dioxide and 
its effects on climate. The document shows measurements reflecting 
changes in atmospheric CO: concentrations over the last two cen- 
turies. Because the atmosphere is relatively efficient at mixing 
carbon dioxide, the graph reflects global, not local, changes. Much 
of the 25% increase in atmospheric carbon dioxide concentration 
can be attributed to the accelerated burning of fossil fuels following 
the industrial revolution. We can measure quite accurately the con- 
tinuing increases in carbon dioxide. The question is, how will this 
affect climate? The document contains viewgraphs of the figures. 6 
refs., 22 figs. 
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REFER ALSO TO CITATION(S) 17651, 18093, 18198 


18234 (CONF-8804244—, pp 179-184) Calculation of 
long-range transports by means of trajectories. Reimer, E.; 
Langematz, U. (Freie Univ. Berlin (Germany, F.R.). Inst. 
fuer Meteorologie). Sep 1988. (In German). NTIS (US Sales 
Only), PC A10. Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

From the nuclear accident in Chernobyl on April 1986 a 
stronger requirement arose for the operational determination of 
transports for public consultations. At the Meteorological Institute, 
FU Berlin a trajectory procedure is used to determine long-range 
transports in the free atmosphere. It has been tested for experiments 
like ALPEX and MAP-GLOBUS. Here the procedure is described 
and an example for March 1987 is presented. 


18235 (INIS-GB—180) Radiation monitoring - the role of 
local authorities. Duggan, Michael (ed.). (National Society 
for Clean Air, Brighton (UK)). 1988. 2ip. (CONF- 
8801150—). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88705525/JAW. 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

Seven reports of papers given at a symposium on the role of 
local authorities in radiation monitoring are given. The main theme 
is concerned with radiation monitoring, how to interpret the infor- 
mation and how it should be disseminated. The individual experi- 
ences in the aftermath of the Chernobyl reactor accident are used 
to illustrate several of the papers. (U.K.). 


18236 (INIS-GB—180, pp 10-11) Establishment of a na- 
tional radioactive incidents monitoring network. Jones, M.W. 
(Department of the Environment, London (UK)). 1988. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88705525/JAW. (CONF-8801150—). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

In response to the UK Government performance following 
the Chernobyl reactor accident, a new national response plan has 
been formulated. As part of this plan, a network of continuously 
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operating radiation monitors is being established. Some aspects of 
the national response plan are outlined and the proposed implemen- 
tation of the monitoring system is described. It is hoped that this 
will overcome the lack of information that was available at local 
level during the Chernobyl incident. (U.K.). 


18237 (INIS-GB—180, pp 12-13) London’s radiation sur- 
veillance programme. Pullin, Mick; Forrester, Peter. 
(London Scientific Services (UK)). 1988. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88705525/ 
JAW. (CONF-8801150—). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no. 17). 

After briefly describing the history of the local London au- 
thorities’ radiation monitoring experience, the current programme is 
detailed. This has been developed in the light of the Chernoby]! re- 
actor accident and it is proposed to have a computerized network 
measuring gamma ray doses. Food and a wide variety of other sam- 
ples are analyzed by gamma spectrometry. (U.K.). 


18238 (INIS-GB—180, pp 15-17) Collation of local au- 
thority radiation data by the Institute of Environmental 
Health officers. Courtis, Martin. (Manchester City Council 
(UK)). 1988. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88705525/JAW. (CONF-8801150—). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

Following the experience in the UK of the effects of the 
Chernobyl reactor accident, suggestions are advanced for possible 
roles of local authorities in monitoring the radiation contamination, 
combining this into a national network and providing advice and 
guidance in the event of an emergency. The Institute of Environ- 
mental Health Officers has made recommendations regarding 
gamma and contamination monitoring, radon surveys, the collation 
of national data and an interlaboratory comparison exercise. (U.K.). 


18239 (INIS-mf—11352, pp 156-169) Determining the 
concentration of potential energy of alpha radiation of short- 
lived radon daughters in the atmosphere of water works. 
Kojdl, I. (Krajska Hygienicka Stanice, Prague (Czechoslo- 
vakia)). 25 Sep 1987. (In Czech). NTIS (US Sales Only), PC 
A10/MF AOl1. Order Number DE88705528/JAW. (CONF- 
8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The finding that some water treatment plants and water 
supply plants in the Central Bohemian Region are sited in localities 
with subgrades which are a source of increased natural radioactiv- 
ity of the uranium-radium transformation series initiated the moni- 
toring of the activity of radon daughter products in the atmosphere 
of these facilities. The specific activity of short-lived products and 
the potential energy of alpha radiation were determined by measur- 
ing the air filters. A dependence was found on water temperature 
and on the intensity of the ventilation of the installations in differ- 
ent seasons of the year. (B.S.). 2 figs., 3 tabs., 5 refs. 


18240 (INIS-XN—172) International intercalibration and 
intercomparison of radon, thoron and daughters measuring 
equipment. Part II. Radon daughter measurement. Solomon, 
S.B.; Knutson, E.O.; Holub, R.F.; Strong, J.C.; Keng, W.T. 
(Nuclear Energy Agency, 75 - Paris (France)). 1988. 80p. 
NTIS (US Sales Only), PC A05/MF AOl1 - OSTI; INIS. 
Order Number DE88705772/JAW. 

The International Intercalibration and Intercomparison Pro- 
gramme for Radon, Thoron and Daughters Monitoring Equipment, 
abbreviated IIIP, is a programme organized jointly by the Nuclear 
Energy Agency of the Organization for Economic Cooperation and 
Development and the Radiation Protection Research Programme of 
the Commission of European Communities. The broad purpose of 
the IIIP is to determine if the diverse calibration procedures used in 
different countries are equivalent. The general approach was to 
select four regional reference laboratories and entrust them with 
the details of project definition and execution. The four selected 
laboratories are: the Australian Radiation Laboratory (ARL), the 
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US DOE Environmental Measurements Laboratory (EML), the US 
DOI Bureau of Mines (USBM), the UK National Radiological Pro- 
tection Board (NRPB). The Organizing Committee that selected 
the four laboratories remained intact and served an oversight func- 
tion in al! work to date. This report covers Part II of the IIIP, 
measurements of radon daughters. In Phase I of this programme the 
four regional laboratories carried out side-by-side measurements on 
radon daughter test atmospheres in order compare radon daughter 
concentration, potential alpha energy concentration (PAEC) and 
“unattached” fraction values. The results of these exercises showed 
no significant systematic differences between the four laboratories 
for measurements of individual radon daughter concentrations or 
for the potential alpha energy concentration. On the other hand, 
substantial differences were found in the measured "unattached” 
fractions. In Phase II of the Part II IIIP, the four regional laborato- 
ries hosted radon daughter intercomparisons for laboratories within 
their respective regions. The radon daughter test atmospheres and 
measurement protocols were similar to those used for Phase I. 


18241 (ORNL/M—534) Environmental surveillance data 
report for the third quarter of 1988. Blasing, T.J.; Daniels, 
K.L.; Goldberg, P.Y.; Horwedel, B.M.; McCollough, I.L.; 
O'Donnell, F.R.; Osborne-Lee, A.E.; Tardiff, M.F.; Teeters, 
S.W.; Valentine, C.K.; Wolf, D.A. (Oak Ridge National 
Lab., TN (USA)). Jan 1989. Contract AC05-840OR21400. 
147p. NTIS, PC A07/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89008008/JAW. 

During the third quarter of 1988, over 2400 samples which 
represent more than 9000 analyses and measurements were collect- 
ed by the Environmental Monitoring and Compliance (EMC) Sec- 
tion. A network of real-time monitoring stations which telemeter 
10-minute averaged readings of radiation levels, total precipitation, 
flows, water quality parameters, and air quality parameters around 
ORNL also reported data. In addition, three meteorological towers 
sent weather data at various heights to a host computer every 15 
minutes. A new section on airborne discharges of radionuclides 
from stacks is introduced in this report. The measurements reported 
there represent a more accurate characterization of source terms for 
dose assessments than was previously available. Radiation doses due 
to long-lived airborne particulate radionuclides measured at air 
monitoring stations were calculated for the first half of 1988 and 
found to be well within the Environmental Protection Agency 
(EPA) standards. Real-time measurements of external gamma radi- 
ation are now being reported from fifteen stations, including some 
recently activated or upgraded stations. Measurements this quarter 
indicate that external gamma radiation around ORNL is close to 
background, except at station 4 which is located between the Proc- 
ess Waste Treatment Plant and waste treatment ponds and there- 
fore experiences higher levels of radiation. 4 refs., 19 figs., 64 tabs. 


18242 (PB—89-135958/XAB) Environmental Radiation 
Data: Report 52, October-December 1987. Quarterly report. 
(Office of Radiation Programs, Washington, DC (USA)). 
Jun 1988. 46p. (EPA—520/5-88/054). NTIS, PC A03/MF 
AOl. 

See also PB—89-100838. 

Environmental Radiation Data (ERD) contains data from 
the Environmental Radiation Ambients Monitoring Systems 
(ERAMS). Data from similar networks operated by contributing 
States, Canada, Mexico, and the Pan American Health Organization 
are reported in the ERD when available. The ERAMS is com- 
prised of nationwide sampling stations that provide air, surface, and 
drinking water and milk samples from which environmental radi- 
ation levels are derived. Sampling locations are selected to provide 
optimal population coverage while functioning to monitor fallout 
from nuclear devices and other forms of radioactive contamination 
of the environment. The radiation analyses performed on these sam- 
ples include gross alpha and gross beta levels, gamma analyses for 
fission products, and specific analyses for uranium, plutonium, 
stronium, iodine, radium, krypton, and tritium. 
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5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 18164 

5006 Regulations 

REFER ALSO TO CITATION(S) 18258, 18330 


18243 (CONF-8804244—, pp 130-137) Development and 
measures of the smog regulation in North-Rhine Westphalia. 
Kuelske, S. (Landesanstalt fuer Immissionsschutz des 
Landes Nordrhein-Westfalen, Essen (Germany, F.R.)). Sep 
1988. (In German). NTIS (US Sales Only), PC A10. Order 
Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

The development of the smog regulation in North-Rhine 
Westphalia from 1964 to 1986 in view of warning criteria and meas- 
ures is explained. The increasing significance of long-distance trans- 
port for the triggering of smog-alarm in the Ruhr area and the 
Rheinschiene is discussed. The problem of defining ‘meteorological 
situations with small exchange’ is considered. 


18244 (CONF-8804244—, pp 138-150) Activities of the 
Umweltbundesamt with respect to smog-alert. Rudolf, W. 
(Umweltbundesamt, Offenbach am Main (Germany, F.R.)). 
Sep 1988. (In German). NTIS (US Sales Only), PC A10. 
Order Number DE89770252/JAW. 

From Meeting on environmental meteorology; Muenchen, 
F.R. Germany (25 Apr 1988). 

Universitaet Muenchen - Meteorologisches Institut. Wissens- 
chaftliche Mitteilungen.; no. 61. 

In 1985 high centrations of SO2 transported from eastern di- 
rections into the Federal Republic of Germany caused the Confer- 
ence of the Ministers of the Environment to install a special smog- 
alert-system. In the following the components - measuring net- 
works, models, airborne measurements - are described. 


18245 (PB—89-131320/XAB) Assistance to states in pre- 
paring 1985 NAPAP (National Acid Precipitation Assessment 
Program) emissions inventory submittals. Zimmerman, D.J.; 
Pahl, D.A.; Johnson, D.G. (Alliance Technologies Corp., 
Chapel Hill, NC (USA)). Nov 1988. 14p. NTIS, PC A03/ 
MF AOl1. 

See also PB—85-236768 and PB—89-131338. 

This paper describes the coordinated effort undertaken by 
the U.S. EPA to provide resources to the states for the delivery of 
a high-quality emissions inventory within the schedule set by the 
National Acid Precipitation Assessment Program (NAPAP), and 
will be of interest to individuals concerned with the effort to quan- 
tify emissions thought to be acid-rain precursors. To accommodate 
identified resource constraints, data-collection priorities and meth- 
odologies were developed for the states to provide NAPAP with 
the data necessary for its research purposes. Emphases were placed 
on confirmation of emissions from large sources and quality control 
procedures during data collection in order to increase confidence in 
the data base. Financial and contractor support were provided to 
states identified as needing resources to meet the data and schedule 
requirements. The results were completely updated 1985 emissions 
estimates for the criteria pollutants established by NAPAP, repre- 
senting the most-complete National Emissions Data Systems 
(NEDS) inventory to date. NAPAP will use the 1985 NEDS as a 
primary origin of point source data for the 1985 NAPAP Emissions 
Inventory of sources thought to be acid-precipitation precursors. 


18246 (PB—89-131338/XAB) Quality assurance and 
quality control plan for the 1985 NAPAP (National Acid Pre- 
cipitation Assessment Program) emissions inventory (Novem- 
ber 1988). Report for July 1986-April 1987. Battye, R.E.; 
Pahl, D.A.; Mobley, J.D. (Alliance Technologies Corp., 


Chapel Hill, NC (USA)). Nov 1988. 18p. NTIS, PC A03/ 
MF AOl. 
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See also PB—89-131320. 

This paper identifies the quality assurance and quality con- 
trol (QA/QC) objectives that must be met to create a comprehen- 
sive and accurate emissions inventory and summarizes the QA/QC 
plan specifically designed for the 1985 inventory to meet these ob- 
jectives. The data-quality objectives, priorities, and constraints for 
the collection of the 1985 inventory data are reviewed. QA/QC 
checks of both state data and the completed inventory are dis- 
cussed. Guidelines for data processing, documentation, and the cal- 
culation of data-quality indicators are reviewed. A fundamental ob- 
jective of the National Acid Precipitation Assessment Program 
(NAPAP) research program is the location and quantification of 
natural and anthropogenic emissions that may contribute to acid 
deposition. To achieve the objective, NAPAP’s Task Group and 
Emissions and Controls is conducting a multi-year research effort 
to develop an accurate and comprehensive inventory of 1985 emis- 
sions from sources thought to be important in acid-deposition proc- 
esses. Most of the 1985 emissions data for the inventory are being 
collected and analyzed by state air-pollution-control agencies and 
the U.S. EPA. 


18247 (PB—89-132609/XAB) EPA (Environmental Pro- 
tection Agency) research program guide, FY 1989, October 1, 
1988-September 30, 1989. (Environmental Protection 
Agency, Washington, DC (USA). Office of Research and 
Development). Sep 1988. 107p. (EPA—600/9-88/017). 
NTIS, PC A06/MF AO1. 

See also PB—88-124060. 

The free and open exchange of knowledge both stimulates 
and provides quality control for the progress of science. This report 
provides information on the research EPA is planning for the fiscal 
year, on how much the Office intends to spend on each program 
area, and on it to contact for further details. More than 60% of its 
research budget will be spent through extramural contracts, grants, 
and cooperative agreements with organizations outside of EPA's 
laboratories. It is its intent to increase the efficiency and effective- 
ness of the research by placing great emphasis upon open competi- 
tion for extramural support. The Office hopes that the information 
in the report will stimulate qualified parties and make their capabili- 
ties known to its research managers so that the Office and all might 
gain from sharing experience and expertise. 
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18248 (IC—88/359) Structural study in "ITASY” volcan- 
ic region (centre of Madagascar) by geophysical methods 
(magnetic and audiomagnetotelluric). Ratsimbazafy, J.B. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1988. 37p. NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. Order Number DE88705715/JAW. 

The results obtained by magnetic and magnetotelluric meth- 
ods of survey of "ITASY” volcanic region (centre of Madagascar) 
and their interpretation in correlation with geological data are pre- 
sented. 27 refs, 18 figs. 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 18171 


18249 (DPST—88-649) L-Lake fish: L Lake/Steel Creek 
Biological Monitoring Program, January 1986--December 
1987. Paller, M.J.; Heuer, J.H.; Kissick, L.A.; Mealing, 
H.G.; Hughes, D.W. (Savannah River Lab., Aiken, SC 
(USA); Environmental and Chemical Sciences, Inc., Aiken, 
SC (USA)). Mar 1988. Contract AC09-76SR00001. 272p. 
(ECS-SR—65). NTIS, PC A1l2/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89007959/JAW. 

Studies were conducted on the adult/juvenile and larval fish 
assemblages in L-Lake near Aiken, South Carolina, during 1986 and 
1987. L-Lake, a new 400 hectare cooling reservoir for L-Reactor, 
was divided into eight sampling regions along its longitudinal axis, 
with Region 2 closest to the reactor outfall and Region 8 farthest 
downlake. Only Regions 4--8 were consistently sampled. Regions 
5--8 constitute the lower 50% of L-Lake, which must be maintained 
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in a state of biological balance. During 1987, L-Reactor was operat- 
ed from January through June, part of November, and December. 
During this period, maximum recorded water temperatures were 
33.4{degree}C in Region 4, 32.3{degree}C in Region 5, 
31.4{degree}C in Region 6, 31.8{degree}C in Region 7, and 
30.6{degree}C in Region 8. Maximum water temperatures during 
the period of reactor outage were similar due to high ambient 
summer temperatures. The same pattern among regions and be- 
tween periods of reactor operation and outage were observed 
during 1986, except that maximum temperatures during the oper- 
ational period were several degrees higher. 


18250 (DPST—88-650) L-Lake wildlife: L Lake/Steel 
Creek Biological Monitoring Program, January 1986--Decem- 
ber 1987. Patterson, K.K.; Giffin, M.A. (Savannah River 
Lab., Aiken, SC (USA); Environmental and Chemical Sci- 
ences, Inc., Aiken, SC (USA)). Mar 1988. Contract AC09- 
76SR00001. 88p. (ECS-SR—66). NTIS, PC A05/MF AOI - 
OSTI,; 1; GPO Dep. Order Number DE89007950/JAW. 

Reptile and amphibian populations of L-Lake were assessed 
in monthly or quarterly sampling programs. Both the number of in- 
dividuals and the number of species collected decreased from 1986 
to 1987. The greatest difference between years occurred with am- 
phibians. No new species were collected, less than 50% of the spe- 
cies collected in 1986 were collected in 1987, and only one-third as 
many individuals were collected. Lizard and snake populations 
appear unaffected by L-Lake or reactor operations. Turtles ap- 
peared to be less abundant in 1987 than in 1986. This may be due to 
a lack of suitable cover and food sources. With the development of 
macrophyte beds, the turtle populations should increase. Observa- 
tions of alligators were more numerous in 1987 than 1986. Alliga- 
tors successfully inhabit Par Pond, another cooling reservoir on the 
Savannah River Plant, and a resident population will probably 
become established in L-Lake. 


18251 (DPST—88-652) Steel Creek primary producers: L 
Lake/Steel Creek Biological Monitoring Program, January 
1986--December 1987. Hooker, K.L.; Stiner, S.A. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.; Environmental and Chemical Sciences, Inc., 
Aiken, SC (USA)). Mar 1988. Contract AC09-76SR00001. 
305p. (ECS-SR—68). NTIS, PC A14/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89007955/JAW. 

The objectives of this portion of the L-Lake/Steel Creek Bi- 
ological Monitoring Program are to evaluate the impact of L-Reac- 
tor operations on the structure of the periphyton community and 
on the quantity, quality, and size-distribution of seston in the 
stream, delta, and swamp of Steel Creek. The temporal trends in 
periphyton biomass (chlorophyll a concentration) on sediments and 
wood substrates at all Steel Creek sites appeared to be within the 
range of natural variability. Canonical discriminant analysis, a mul- 
tivariate statistical technique, revealed that the Steel Creek corridor 
sites (Stations 275, 280, 285 and 290) were less similar in 1987 than 
in 1986 with respect to certain periphyton parameters (dry mass, 
ash-free dry mass, and chlorophyll a). Conversely, sites at the other 
downstream locations (delta, swamp, and channel) were more simi- 
lar with respect to these parameters in 1987. On slide and sediment 
core substrates, periphyton biomass was generally higher in the cor- 
ridor than at other Steel Creek sites. 87 refs., 55 figs., 33 tabs. 


18252 (DPST—88-654) Steel Creek zooplankton: L 
Lake/Steel Creek Biological Monitoring Program, January 
1986--December 1987. Starkel, W.M.; Chimney, M.J. (Sa- 
vannah River Lab., Aiken, SC (USA); Environmental and 
Chemical Sciences, Inc., Aiken, SC (USA)). Mar 1988. Con- 
tract AC09-76SRO0001. 65p. (ECS-SR—70). NTIS, PC 
A04/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007949/JAW. 

The objectives of this portion of the Steel Creek Biological 
Monitoring Program were to analyze data on macrozooplankton 
taxonomy and density in the Steel Creek corridor and swamp/ 
delta, and compare the composition of the post-impoundment ma- 
crozooplankton community with pre-impoundment conditions and 
communities from other stream and swamp systems. The data pre- 
sented in the report cover the period January 1986 through Decem- 
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ber 1987. Macrozooplankton samples were collected monthly using 
an 80 pm mesh net at Stations 275, 280, and 290 in the Steel Creek 
corridor and Stations 310, 330, 350, and 370 in the Steel Creek 
delta/swamp. Macrozooplankton taxa richness was highest at the 
two Steel Creek corridor stations nearest the L-Lake dam (Stations 
275 and 280); mean values were 10.6 and 7.2 taxa collected/month 
in 1986 vs 12.1 and 12.3 taxa collected/month in 1987. The lowest 
taxa richness occurred at Steel Creek swamp/delta stations; means 
ranged from 1.9 to 4.2 taxa collected/month during both years. 


18253 (DPST—88-655) Steel creek macroinvertebrates: L 
Lake/steel creek biological monitoring program January 
1986--December 1987. O’Hop, J.R.; Lauritsen, D.; Magoulik, 
D. (Savannah River Lab., Aiken, SC (USA); Environmental 
and Chemical Sciences, Inc., Aiken, SC (USA)). Apr 1988. 
Contract AC09-76SR00601. 259p. (ECS-SR—71). NTIS, PC 
Al2/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007951/JAW. 

The macroinvertebrate community in Steel Creek was moni- 
tored at 13 sampling stations from January 1986 to December 1987 
to assess the effects of L-Lake impoundment on the biological com- 
munity downstream from the dam. The benthic macroinvertebrate 
communities were sampled monthly at 13 stations in Steel Creek 
using artificial substrates. Macroinvertebrates suspended in the 
water column were collected monthly at seven stations using drift 
nets. Emerging aquatic insects were sampled monthly at seven sta- 
tions with floating emergence traps. Invertebrates on natural sub- 
strates (bottom sediments, snags, and macrophytes) were collected 
at seven stations in May and September in both 1986 and 1987. Ma- 
croinvertebrates were collected in February and August of 1986 
and 1987 at 13 stations in Steel Creek using dip nets. 61 refs., 79 
figs., 18 tabs. 


18254 (INIS-BR—1412) Granolites from Tanquinho blok, 
Bahia - Example of metamorphic and metassomatic evolution 
in a magmatic sequence, during the Transamazonic cycle. 
Mesquita, S.M.O. (Bahia Univ., Salvador (Brazil)). 1980. 
165p. (In Portuguese). NTIS (US Sales Only), PC A08/MF 
AOl - OSTI; INIS. Order Number DE88705735/JAW. 

Petrographic and geochemical study of the granulitic rocks 
from Tanquinho block, in NE of Bahia state, Brazil. The petrogra- 
phic analysis showed four differents groups of granulitic rocks. 
This work explains, through the minerals coexistence, through the 
time of its inclusion in the rocks and by the minerals transformation 
process, the kind of the rocks facies and the transformation process 
it was subfected. Through the geochemical observation of the dif- 
ferent elements, like Na, Al and K conduct, wich showed be the 
rock from magmatic origin. The elements observation, like Zr, Ti, 
Nb and Y, permit classify the rock complex in a sublakaline serie, 
diversified by the fractional crystallization process. The variable 
elements conduct - K, Na, Rb and Si, showed the important migra- 
tion which is perfectly concordant with the petrographic observa- 
tions. (C.D.G.). 


18255 (INIS-BR—1413) Orientative study in titanium - 
vanadium prospection from occurrence in a basic - ultrabasic 
complex in Poco Redondo, Sergipe. Nascimento, J.W.B. 
(Bahia Univ., Salvador (Brazil)). 1981. 85p. (In Portuguese). 
NTIS (US Sales Only), PC AOS5/MF A0O1 - OSTI; INIS. 
Order Number DE88705736/JAW. 

This work studies the economic viability of the probable va- 
nadium and titanium ore bodies by geochemical methods in NE of 
Sergipe state, Brazil. The colorimetric method to determine vanadi- 
um concentration, was studied. Through colorimetry 60 samples 
was selected to analyse the acid digestion and atomic absorption. 
The V and Ti proportion was considerated under the limits of the 
atomic spectrometer sensibility 50 and 300 ppm to V and Ti respec- 
tively. Compared the efficience between x-ray fluorescence method 
and atomic absorption method the second is more efficient. The 
geochemical profile elaborated through these samples suggest that 


the ore bodies are disposed in strait and descontinuous bands. 
(C.D.G.). 
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18256 (INIS-mf—11349, pp 1) Behavior of selected phen- 
oxy alkanoic acids in soil and water as determined by /sup 
14/C-tracers in plant protectant studies. Schmidt, H. (Akade- 
mie der Landwirtschaftswissenschaften der DDR, Klein- 
machnow. Inst. fuer Pflanzenschutzforschung). Oct 1988. 
(In German). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE88705526/JAW. (CONF-8810300—). 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 17677, 18160, 18162, 18241, 18297, 18298, 
18302 


18257 (NEI-DK—134) Anthropogenic impact on regional 
and global climate. (Nordisk Ministerraad). Sep 1988. 38p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88756596/JAW. 

This report, put together by a group of Nordic scientists, 
summarize the current knowledge about man’s impact on the global 
atmosphere and its possible effect on climate. The main concern is 
due to observed increases in the atmospheric concentrations of 
CO2, CH4, N20, halocarbons, tropospheric O3 and some other 
gases. These gases absorb infrared radiation that leaves the earth's 
surface thereby nontributing to a warmer climate (the "greenhouse 
effect”). Climate models suggest that the global mean surface tem- 
perature should have increased by 0.5 - 1.0 deg. C due to the pres- 
ently experienced increase in greenhouse gases. The observed tem- 
perature increase during the last 100 years is reasonably consistent 
with such calculation. Towards the middle of the next century the 
temperature is estimated to increase by 1.5 - 4.5 deg. C. Such a 
temperature increase, if realized, would make the earth’s surface 
warmer than it has been for at least 5000 years. Although it is not 
possible to make any detailed prediction about the future climate in 
specific regions of the globe, the changes in temperature and rain- 
fall are likely to have a very significant impact on agriculture and 
forestry, in some areas beneficial, in most others adverse. If elevat- 
ed temperatures are sustained for several decades it is probable that 
the sea level would rise, eventually creating severe problems in 
many low coastal areas. The policy implications of the climate 
problem are briefly discussed. 


18258 (ORNL—-6526) Environmental Regulatory Update 
Table: January 1989. Houlberg, L.; Langston, M.E.; Nik- 
bakht, A.; Salk, M.S. (Oak Ridge National Lab., TN 
(USA)). Feb 1989. Contract AC05-84OR21400. 109p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007862/JAW. 

The Environmental Regulatory Update Table provides infor- 
mation on regulatory initiatives of interest to DOE operations and 
contractor staff with environmental management responsibilities. 
The table is updated each month with information from the Federal 
Register and other sources, including direct contact with regulatory 
agencies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 17093, 17157, 18093, 18235, 18236, 18237, 
18238, 18241 


18259 (BMU—1988-186) Mathematical, statistical analy- 
sis of the radiological calculation methods. Summary. Final 
report. Wirth, E.; Burkhardt, J.; Hinterstoisser, C.; Koehler, 
H.; Leising, C.; Lewis, P.; Regauer, F. (Bundesministerium 
fuer Umwelt, Naturschutz und Reaktorsicherheit, Bonn 
(Germany, F.R.); Bundesgesundheitsamt, Neuherberg (Ger- 
many, F.R.). Inst. fuer Strahlenhygiene). 1988. 32p. (In 
German). GRM Werbeberatung - Werbemittlung - PR, Eg- 
genstein-Leopoldshafen, (Germany, F.R.). 
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Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

Within the framework of the BMl-sponsored research 
project 881, the following activities are planned: Development of 
models (like ‘observed ratio’, OR, or BioMoVS); mathematical-sta- 
tistical analysis of the calculation models; assessment of reliability 
of transfer factors; transport and balance of important radionuclides 
(T, C-14, Cs-137, J-131) in the environment. Studies have been 
made on the informative value of the calculation models and meth- 
ods, and on the calculation of limits with regard to the dumping or 
burning of low-level radioactive waste. 


18260 (DOE/CH/10370—1) Annual survey of the Re- 
tired Piqua Nuclear Power Facility. Kirsch, G.E. (Battelle 
Columbus Div., OH (JSA)). Oct 1988. Contract AP02- 
88CH10370. 35p. NTIS, PC A03 - OSTI. Order Number 
DE89007335/JAW. 

The annual environmental radiological survey of the Retired 
Piqua Nuclear Power Facility was performed on October 12, 1988, 
by Battelle-Columbus. The radiation survey was performed on site 
and samples were collected for analyses at the Battelle West Jeffer- 
son radiochemistry laboratory. Samples collected included area 
smears to be counted for removable surface contamination, tap 
water, a sump water sample, and a sump sludge sample. Analyses 
were performed for these media as described in the survey specifi- 
cations on page 11. The analyses indicate no significant change 
from past year’s surveys and meet all applicable radiological criteria 
for the Piqua facility. 


18261 (EGG—10282-1146) An aerial radiological survey 
of the River Bend Station and surrounding area, St. Francis- 
ville, Louisiana: Date of survey: March 1987. Hoover, R.A. 
(EG and G, Inc., Las Vegas, NV (USA). Remote Sensing 
Lab.). Oct 1988. Contract AC08-83NV10282. 18p. NTIS, 
PC A03/MF AOI - OSTI; 1; GPO Dep. Order Number 
DE89007339/JAW. 

An aerial radiological survey was conducted during the 
period 19 through 31 March 1987 over a 260-square-kilometer (100- 
square-mile) area surrounding the River Bend Station located near 
St. Francisville, Louisiana. The survey was conducted at a nominal 
altitude of 91 meters (300 feet) with line spacings of 152 meters 
(500 feet). A contour map of the terrestrial gamma exposure rate 
extrapolated to 1 meter above ground level was prepared and over- 
laid on an aerial photograph and a set of United States Geological 
Survey (USGS) topographic maps of the area. The terrestrial expo- 
sure rates varied from about 8 to 10 microroentgens per hour (uR/ 
h) at 1 meter above the ground. The levels over the nuclear power 
reactor were above background. A machine-aided search of the 
data for man-made sources of radiation indicated the presence of a 
man-made source of radiation to the west of the River Bend Sta- 
tion. This source proved to be a 70-curie Co-60 source belonging to 
the Gulf States Utilities coal-fired electric power plant. Spectra of 
the River Bend reactor did not show the presence of unexpected 
radioisotopes. Soil samples and pressurized ion chamber measure- 
ments were obtained at four locations within the survey boundaries 
to support the aerial data. 7 refs., 10 figs., 3 tabs. 


18262 (EGG—10617-1002) An aerial radiological survey 
of the Wolf Creek Generating Station and surrounding area, 
Burlington, Kansas, October 1987. Hobaugh, J.L. Jr. (EG 
and G, Inc., Las Vegas, NV (USA). Remote Sensing Lab.). 
Oct 1988. Contract AC08-88NV 10617. 15p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007338/JAW. 

An aerial radiological survey was performed over the area 
surrounding the Wolf Creek Generating Station during the period 
of October 5 to 12, 1987. The survey covered a 256-square-kilome- 
ter (100-square-mile) area centered on the station. The survey was 
conducted at an altitude of 91 meters (300 feet) above ground level 
(AGL) with line spacings of 152 meters (500 feet). The highest ex- 
posure rates, up to a maximum of 0.14 milliroentgen per hour (mR/ 
h), were inferred from the data measured directly over the station. 
This radiation was primarily due to the presence of cobalt-58 and 
cobalt-60 which was consistent with normal station operations. For 
the remainder of the survey area, the inferred radiation exposure 
rates varied from 7 to 14 microroentgens per hour (uR/h), which 
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was found to be due to the naturally occurring uranium, thorium, 
and radioactive potassium gamma emitters. The reported exposure 
rate values included an estimated cosmic ray contribution of 3.7 
yR/h. Ground-based measurements, conducted concurrently with 
the aerial survey, were compared to the inferred aerial results. Pres- 
surized ionization chamber readings and a group of soil samples 
were acquired at four locations within the survey area. Soil samples 
were also acquired at two locations on the banks of Wolf Creek, 
one to the north of the station and one to the south of the station. 
The exposure rate values obtained from these ground-based meas- 
urements were in agreement with the corresponding inferred aerial 
values. No evidence was found of any radioactive contamination 
which might have occurred as a result of station operations. This 
conclusion was supported by the results of the aerial survey. 7 refs., 
5 figs., 1 tab. 


18263 (ENEA-RT-DISP—88-01) Cesium 137 concentra- 
tions in milk, dairy products and cheese: radionuclide kinet- 
ics, minimization. Belvisi, M.B.; Onori, L.; Fiorenza, R.; To- 
marchio, L. (ENEA, Rome (Italy). Direzione Sicurezza Nu- 
cleare e Protezione Sanitaria). Sep 1988. 33p. (In Italian). 
(CONF-8710441—). NTIS (US Sales Only), PC A03/MF 
A0O1. Order Number DE88756791/JAW. 

From 25. national congress of the Italian Association of Ra- 
diation Protection (AIRP); Monteporzio Catone, Italy (14 Oct 
1987). 

This report illustrates some trends regarding Cesium 137 ra- 
dionuclide kinetics in milk (cow, sheep and goat), dairy products 
and cheese. The analysis of dairy products and cheese was carried 
out to find ways of limiting Cesium 137 nuclide concentrations due 
mainly to fallout deposits from the Chernobyl accident. Some inter- 
pretations of the phenomena are given. 


18264 (IC—88/205) On the physical causes of ENSO 
events and the ITCZ's extreme latitudinal displacements. 
Njau, E.C. (International Centre for Theoretical Physics, 
Trieste (Italy)). Aug 1988. 15p. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705654/ 
JAW. 

We predict the maximum latitudinal shifts of the Inter-Tropi- 
cal convergence zone (ITCZ) over land masses due to variations in 
the surface or near-surface temperature fields. We also predict the 
mean locations of the ITCZ over oceans during northern hemi- 
sphere (NH) and southern hemisphere (SH) summers. All our pre- 
dictions are shown to agree well with observations. Finally, on the 
basis of the association between the latitudinal location of the east- 
ern pacific portion of the ITCZ and El Nino-Southern Oscillation 
(ENSO) events as well as some previous related work (Njau, 1985a; 
1985b; 1986; 1987; 1988), we suggest possible physical causes of the 
ENSO events. (author). 39 refs, 1 fig., 2 tabs. 


18265 (INIS-mf—11352, pp 197-201) Migration of dis- 
solved compounds in unsaturated soil zone. Lichner, L. (Ces- 
koslovensky Metrologicky Ustav, Bratislava). 25 Sep 1987. 
(In Slovak). NTIS (US Sales Only), PC A10/MF AOl. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

A system of equations was derived which were used to de- 
scribe discharge (concentration) curves of tritiated water and 2,4,5- 
trichlorophenoxy acetic acid through loamy clay and clayey earths, 
obtained in the laboratory. Even with great simplification (assuming 
a linear course of the adsorption isotherm) good agreement was 
achieved between the measured results and theoretical curves. 
(B.S.). 1 fig.. 4 refs. 


18266 (INIS-mf—11352, pp 128-132) Semiconductor 
spectrometry of bottom sediment samples in natural moist 
condition. Slavik, O.; Liskova, J.; Janecka, S. (Vyskumny 
Ustav Jadrovych Elektrarni, Jaslovske Bohunice (Czecho- 
slovakia)). 25 Sep 1987. (In Slovak). NTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88705528/JAW. 
(CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 
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The results are presented of determining the specific activi- 
ties of /sup 137/Cs and /sup 60/Co using direct Ge(Li) spectrome- 
try of bottom sediments. The samples were taken approximately 1 
m from the banks of the Dudvah river in the vicinity of the waste 
water discharge from the nuclear power plants in Jaslovske Bohun- 
ice. The sediments with a prevalence of fine fractions were meas- 
ured after settling in moist condition. Check measurements were 
made after desiccation. The two measurements were in good agree- 
ment. (B.S.). 2 tabs., 2 refs. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 17123, 17137, 17157, 18260, 18261, 18262 


18267 (IS-T—1401) Use of the survey questionnaire as an 
aid in aggregate mine planning and post-mining land use de- 
termination. Kruckenberg, C.R. (Ames Lab., IA (USA)). Jul 
1988. Contract W-7405-ENG-82. 223p. NTIS, PC A1l0/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007630/ 
JAW. 

The need for more effective mining and post-mining land use 
planning has become increasingly important--especially in or near 
urban areas. The purpose of this study was to describe and evaluate 
the usefulness of the survey questionnaire as an aid in aggregate 
mine planning and post-mining land use determination. A site in 
Decatur, Illinois was chosen for use as a case study because of its 
proximity to a residential area. Through use of a survey question- 
naire it was found that conflicting or opposing perceptions existed 
between the operator and adjacent residents as to the positive and 
negative potentials created by aggregate mining at this site. While 
the operator cid not believe that the aggregate surface mining in- 
dustry destroyed the beauty of the natural and man-made land- 
scape, a majority of adjacent residents believed that it did. The 
post-mining land uses considered by a majority of adjacent resi- 
dents to be acceptable and most beneficial to the community dif- 
fered from the one chosen by the operator. 60 refs., 22 figs., 6 tabs. 


18268 (SREL—34) Field techniques and methods of data 
collection used in studies of wood storks of the Birdsville 
Colony and swamps of the Savannah River Plant. Coulter, 
M.C.; Bryan, A.L. Jr. (Savannah River Ecology Lab., 
Aiken, SC (USA). Div. of Stress and Wildlife Ecology). 
Oct 1988. Contract AC09-76SR00819. 131p. NTIS, PC A07 
- OSTI. Order Number DE89007938/JAW. 

The United States population of Wood Storks (Mycteria 
americana) has been declining over the last 50 years, although there 
has been disagreement as to the magnitude of the decrease. In 1984, 
the US Fish and Wildlife Service listed the US breeding population 
as endangered. In that year the University of Georgia’s Savannah 
River Ecology Laboratory began an extensive research program on 
the breeding biology and foraging ecology of Wood Storks of the 
Birdsville colony in Millen, Jenkins county, east-central Georgia, 
USA. The SREL Wood Stork program was designed to evaluate 
the importance of foraging habitat on the Savannah River Plant to 
storks, and to design and develop management plans for artificial 
foraging ponds at the National Audubon Society's Silver Bluff 
Plantation Sanctuary. It was necessary to develop an understanding 
of the general foraging ecology of the birds, and to understand 
their forage needs during the breeding season. We have summa- 
rized the methods that we developed during this program as an aid 
to researchers studying storks or other wading birds. Although the 
methods described here were designed to answer questions impor- 
tant to our program, we hope that they are general enough to be 
helpful to others. Some of the methods were designed in 1983, 
during a preliminary part of the study. All the methods have 
evolved during the program, improving from our experience. Many 
people have been involved in the study and all have contributed to 
the methods and their improvement. 


18269 (SRO—819-18) Savannah River Ecology Laborato- 
ry: Annual report of ecological research for the period ending 
July 31, 1987. Wein, G.R.; West, P.J. (eds.). (Savannah 
River Ecology Lab., Aiken, SC (USA)). Sep 1987. Contract 
AC09-76SR00819. 186p. NTIS, PC A09/MF AO1 - OSTI; 
1; GPO Dep. Order Number DE89007937/JAW. 
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The SREL research programs are especially important to 
DOE in providing the needed ecological information during a time 
of increased environmental awareness and constraints on industrial 
activities. The various activities that affect the environment and the 
land resources of the SRP point to the need for an overall land 
management plan that incorporates DOE goals of ecological re- 
search as well as industrial production and timber management. At 
a time of impending discontinuity in the operating contractor for 
the SRP, there is an even greater need for continuity in the ecolog- 
ical programs on the SRP site. The SRP encompasses a rare combi- 
nation of thermally and chemically altered environments, as well as 
a wide variety of natural terrestrial and freshwater ecosystems. 
SREL has a strong tradition of field-oriented research that empha- 
sizes maximum use of this unique environment. Research facilities 
include general propose and specialty laboratories, offices and sup- 
port facilities, greenhouses, ponds for alligators and other reptiles, a 
rhizotron fer studying soi! and root relationships, and aviaries. Also 
available are field laboratories at lake, swamp, and old-field sites, 
and boats and docks on SRP reservoirs. Such extensive and varied 
facilities provide support for SREL personnel to pursue diverse re- 
search interests. Research highlights during FY 1987 are presented 
in this Annual Report. Within each research division at SREL, sev- 
eral major studies are summarized. In addition, a listing of all publi- 
cations during FY 1987 is included. 


5106 Regulations 


REFER ALSO TO CITATION(S) 17586, 18326, 18327, 18328 


18270 (PB—89-132674/XAB) Technology Screening 
Guide for Treatment of CERCLA (Comprehensive Environ- 
mental Response, Compensation, and Liability Act) Soils and 
Sludges. Galer, L.D. (Environmental Protection Agency, 
Washington, DC (USA). Office of Solid Waste and Emer- 
gency Response). Sep 1988. 136p. (EPA—540/2-88/004). 
NTIS, PC A07/MF AO1. 

The Technology Screening Guide for Treatment of 
CERCLA Soils and Sludges is a guide for screening feasible alter- 
native treatment technologies for soils and sludges at Superfund 
sites. The guide provides a screening methodology to identify treat- 
ment technologies that may be suitable for the management of soils 
and sludges containing CERCLA wastes. For each of the treatment 
technologies, information is presented on (a) the generic system, (b) 
individual, unique sysiems, (c) developmental status, (d) process 
schematics, (e) characteristics affecting treatment performance, and 
(f) contacts. Some limited information is also presented about pre- 
treatment, materials handling, and residuals management require- 
ments. 


18271 (PB—89-133649/XAB) Superfund Amendments 
and Reauthorization Act (SARA): Section 313 Roadmaps data 
base user's manual. Final report. (ICF, Inc., Fairfax, VA 
(USA)). 31 Aug 1988. 70p. (EPA—560/2-88/001). NTIS, 
PC A04/MF AO1. 

For system on diskette, see PB—89-133631. 

EPA has developed a data base of sources of information on 
the chemicals listed in section 313 of the Superfund Amendments 
and Reauthorization Act (SARA). The data base is intended to 
assist users of Section 313 Toxic Release Inventory data to perform 
exposure and risk assessments of these chemicals. The Roadmaps 
system displays and/or prints information for the SARA Section 
313 chemicals on health and environmental effects, Federal regula- 
tions, and state air and water regulations, monitoring data, and state 
contacts. 


18272 (PB—89-135271/XAB) Superfund Record of Deci- 
sion (EPA Region 1): Laurel Park Site, Naugatuck, Connecti- 
cut (first remedial action), June 1988. Final report. (Environ- 
mental Protection Agency, Washington, DC (USA)). 30 Jun 
1988. 106p. (EPA/ROD/R—01-88/025). NTIS, PC A06/ 
MF AOl. 

The Laurel Park site is located in the town of Naugatuck, 
New Haven County, Connecticut. The landfill, occupying about 
19-acres of the 35-acre site, lies entirely within the drainage basin of 
the Naugatuck River. Additionally, the landfill is located on a hill 
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in close proximity to fractured bedrock and bedrock aquifer. It is 
assumed that waste-disposal actions began in the late 1940s. It was 
common practice to burn some of the waste brought to the site. 
Operational problems at the landfill were supported in the early 
1960s. Complaints included chemical spills on roads leading to the 
landfill, large quantities of black acid smoke, odors, and blowing 
litter. Construction of a leachate-collection system was completed 
in 1984. The primary contaminants of concern affecting ground 
water, soil, surface water, and sediments include: VOCs, organics, 
and metals. The selected remedial action for the site includes: in- 
stallation of a RCRA cap over all waste disposal areas; rehabilita- 
tion of existing leachate collection system, supplemented by a shal- 
low ground water extraction system consisting of a French drain 
and/or ground water extraction wells, with discharge and offsite 
treatment at the Naugatuck Water Pollution Control Facility 
(NWPCF); and monitoring of all media. 


18273 (PB—89-135289/XAB) Superfund Record of Deci- 
sion (EPA Region 6): North Cavalcade Street site, Houston, 
Texas (first remedial action), June 1988. Final report. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). 28 
Jun 1988. 52p. (EPA/ROD/R—06-88/034). NTIS, PC 
A04/MF AOl1. 

The 2l-acre North Cavalcade site is located in northeast 
Houston, Texas. The surrounding areas are a mixture of residential, 
commercial, and industrial properties. Surface water is drained by 
three stormwater drainage ditches, a limited aquatic habitat as clas- 
sified by Texas Water Quality Standards. The site was developed in 
1946 when Houston Creosoting Company, Inc. (HCCI) established 
creosote wood-preserving operations. Around 1955, HCCI added 
pentachlorophenol (PCP), wood-preservation services, and other 
support facilities. The area of soil contamination corresponds to 
where creosote was historically stored, and the point of entry for 
the contaminants into the ground water. The primary contaminants 
of concerning affecting the ground water, soils, and sediments in- 
clude: VOCs, benzene, toluene, xylene, and PAHs. 


18274 (PB—89-135297/XAB) Superfund Record of Deci- 
sion (EPA Region 10): Pacific Hide and Fur Site, Pocatello, 
Idaho (first remedial action), June 1988. Final report. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). 28 
Jun 1988. 53p. (EPA/ROD/R—10-88/015). NTIS, PC 
A04/MF AOl1. 

The Pacific Hide and Fur (PHF) site, consists of approxi- 
mately 11 acres of fenced land, located in the northwest edge of 
Pocatello, Bannock County, Idaho. The site, a former gravel 
mining area, was purchased by McCarty’s, Inc. (MI), a scrap-metal 
dealer, in 1958. MI purchased scrap metal, batteries, drained trans- 
formers, and capacitors filled with PCB oils from various sources, 
storing them onsite in a previously excavated gravel pit. Also, PHF 
may have purchased scrap metals and transformers and stored them 
onsite. EPA declared the site to be an immediate threat to public 
health and welfare. As a result, approximately 593 PCB capacitors 
were transported offsite for incineration, and 21 hazardous materials 
drums and 30 cubic yards of soil were transported offsite for dis- 
posal. 


18275 (PB—89-135305/XAB) Superfund Record of Deci- 
sion (EPA Region 3): Douglassville Disposal Site, Berks 
County, Pennsylvania (second remedial action), June 1988. 
(Environmental Protection Agency, Washington, DC 
(USA)). 24 Jun 1988. 45p. (EPA/ROD/R—03-88/041). 
NTIS, PC A03/MF AO1. 

See also PB—86-172541. 

The Douglassville Disposal site occupies approximately 50 
acres of land in Union Township, Berks County, Pennsylvania. It is 
almost entirely within the 100-year floodplain of the Schuylkill 
River. In 1941, Berks Associates began recycling lubrication oil at 
the site; waste solvents were recycled in the 1950s and 1960s. 
Wastes generated from those recycling processes were stored in 
onsite lagoons from 1941 until 1972. In November 1970, heavy 
rains caused the lagoons to overflow and release 1,000,000 - 
3,000,000 gallons of wastes down the Schuylkill River. Operations 
then turned to the practice of refining waste oils for use as fuel in 
industrial boilers. Beginning in 1979, oily waste sludge from the 
new recycling process was landfarmed onsite. 
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18276 (PB—89-135313/XAB) Superfund Record of Deci- 
sion (EPA Region 10): Frontier Hard Chrome Site, City of 
Vancouver, Washington (first remedial action), July 1988. 
Final report. (Environmental Protection Agency, Washing- 
ton, DC (USA)). 5 Jul 1988. 33p. (EPA/ROD/R—10-85/ 
014). NTIS, PC A03/MF AO1. 

See also PB—89-128409. 

The Frontier Hard Chrome (FHC) site, covering approxi- 
mately one-half acre, is located in the City of Vancouver, Washing- 
ton. The areal ground water is used as the drinking-water supply 
for the City of Vancouver, which has two well fields within one 
mile of the site. Since 1955, the site has primarily been occupied by 
two companies engaged in the chrome-plating business. Presently, 
the facility is being used as a storage and staging area for a neigh- 
boring business. During the operation of Pioneer and the initial op- 
eration of FHC, chromium-plating wastes were discharged to the 
sanitary sewer system. In 1975, the City of Vancouver determined 
that the chromium in the waste water from FHC was upsetting the 
operation of its new secondary-treatment system. At that time, 
FHC began discharge of their untreated plating wastes to a dry 
well behind the facility. In 1976, Ecology permitted FHC to dis- 
charge to the dry well. In 1982, Ecology found FHC in violation 
of the Washington State Dangerous Waste Act for the illegal dis- 
posal of hazardous wastes, and in 1983 ordered FHC to stop dis- 
charging to the dry well. The selected remedial action for the site 
includes: ground-water pump and treatment using selective media 
ion exchange to remove chromium, followed by carbon adsorption 
to remove VOC with discharge into the river or the city sanitary 
sewer; and ground-water monitoring. 


18277 (PB—89-135321/XAB) Superfund record of deci- 
sion (EPA Region 7): Big River Sand Site, Wichita, Kansas 
(first remedial action), June 1988. Final report. (Environmen- 
tal Protection Agency, Washington, DC (USA)). 28 Jun 
1988. 57p. (EPA/ROD/R—07-88/011). NTIS, PC A04/MF 
AOl. 

The site consists of approximately 123 acres, half of which 
has been extensively mined for sand and gravel. During the early 
1970s, approximately 2,000 drums of paint-related waste were dis- 
posed of on the eastern portion of the site, adjacent to a five-acre 
sand quarry lake. The initial site inspection in August 1982 identi- 
fied damaged, corroded, and leaking drums. Waste solvents and 
paint sludges from several drums contained metals and VOCs. 
Waste solvents from the barrels were determined to be hazardous 
due to their ignitability. A removal and site cleanup was ordered. 
Sampling detected arsenic, lead, and selenium in drinking-water 
wells, and VOCs, including toluene, in onsite soils and in monitor- 
ing wells. It was determined that the site does not pose a significant 
threat to public health, welfare, and the environment. Therefore, no 
further action has been selected. 


18278 (PB—89-135347/XAB) Superfund Record of Deci- 
sion (EPA Region 5): Waste Disposal Engineering Site, Ando- 
ver, Minnesota (first remedial action), December 1988. Final 
report. (Environmental Protection Agency, Washington, 
DC (USA)). 31 Dec 1988. 81p. (EPA/ROD/R—05-88/063). 
NTIS, PC A05/MF AO1. 

The Waste Disposal Engineering (WDE) site, consisting of 
73 acres of a 114-acre dump, is located in the City of Andover (for- 
merly Grown Township), Anoka County, Minnesota. The site area 
is characterized by low relief with shallow water tables and numer- 
ous wetlands. Disposal of wastes was by burial or burning in pits or 
drenches. In 1968, WDE purchased the dump and was licensed by 
Grow Township to operate as a sanitary landfill. The pit received 
approximately 6,600 containers (ranging from one gallon pail to 
fifty-five gallon drums) from 1972 to 1974, in the form of acids, 
caustics, waste paints, spent solvents, plating sludges, and cyanides. 
The area of refuse/non-hazardous waste-disposal covers an area of 
73 acres. 


18279 (PB—89-135354/XAB) Superfund Record of Deci- 
sion (EPA Region 5): South Andover Site, Andover, Minneso- 
ta (first remedial action), March 1988. (Environmental Pro- 
tection Agency, Washington, DC (USA)). 30 Mar 1988. 
25p. (EPA/ROD/R—05-88/065). NTIS, PC A03/MF AO1. 
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The South Andover site is comprised of several separate 
parcels of land totaling approximately 50 acres in the southern por- 
tion of Andover, Minnesota. One-quarter mile to the north of the 
site is a residential neighborhood. Further development is planned 
to the west and the south of the site. The Waste Disposal Engineer- 
ing landfill, a Superfund National Priorities List site, is located 
3,000 feet northeast of South Andover. Multiple waste-handling op- 
erations occurred between 1954 and 1981 on several properties 
within the site boundaries. Consequently, there are multiple source 
areas which include a drum storage area, a waste-discharge area, 
and a waste-burning area. In 1981, the contents of approximately 
700 drums were disposed of by mixing them with waste oil and 
using the mixture as fuel. In 1986, a group of PRPs removed ap- 
proximately 500 additional onsite drums. Soil investigations have 
been limited by the presence of a large volume of tires piled onsite 
and piles of junked automobiles. Currently, the primary contami- 
nants of concern affecting the ground water include: arsenic, chro- 
mium, lead, metals, VOCs, PCE, TCE, toluene, and organics. The 
selected remedial action for the site is included in the report. 


18280 (PB—89-135362/XAB) Superfund Record of Deci- 
sion (EPA Region 2): Old Bethpage Landfill, Old Bethpage, 
New York (first remedial action), March 1988. Final report. 
(Environmental Protection Agency, Washington, DC 
(USA)). 17 Mar 1988. 257p. (EPA/ROD/R—02-88/058). 
NTIS, PC A12/MF AOl1. 

The Old Bethpage landfill, covering approximately 65 acres, 
is located in Old Bethpage, Town of Oyster Bay, Nassau Country, 
New York. Two public drinking-water wells, a residential commu- 
nity, an industrial park, and a state park, exist within the site’s gen- 
eral vicinity. Beginning in 1958, the Town of Oyster Bay operated 
the landfill as a municipal landfill. In addition to accepting munici- 
pal wastes and garbage, local industrial wastes were disposed of on 
the landfill during the late 1960s and early 1970s. A system de- 
signed to collect, store, treat, and dispose of leachate has been oper- 
ating at the site since 1983. There are three remedial actions cur- 
rently underway at the site. They include: leachate collection, 
methane gas collection, and landfill capping. The primary contami- 
nants of concern affecting ground water include: VOCs, TCE, ben- 
zene, toluene, inorganics, chromium, and lead. Air is contaminated 
with methane gas and VOCs. 


18281 (PB—89-135636/XAB) Superfund Record of Deci- 
sion (EPA Region 8): Anaconda Smelter Site, Mill Creek, 
Montana (first remedial action), October 1988, (Environmen- 
tal Protection Agency, Washington, DC (USA)). 2 Oct 
1988. 399p. (EPA/ROD/R—08-88/018). NTIS, PC A17/ 
MF AOl. 

The 160-acre community of Mill Creek is located in Deer- 
lodge County, Montana, immediately adjacent to the Anaconda 
Smelter NPL site. The community of Mill Creek has been contami- 
nated for over 100 years with smelter emissions, fugitive emissions 
of flu dust at the smelter, and continued fugitive emissions emanat- 
ing from adjacent highly contaminated soils. Settled flue emissions 
in the community of Mill Creek, from the now-defunct copper- 
smelting operation, contain arsenic, cadmium, and lead. Environ- 
mental siting of the community and biological testing of pre-school 
children, led EPA to conclude that contamination in the Mill Creek 
area poses an imminent and substantial endangerment to the health 
of individuals residing there. The primary contaminant of concern 
at this site is arsenic. Cadmium and lead are secondary contami- 
nants of concern. The selected remedial action for the site includes: 
permanent relocation of all residents (8 homes) with temporary ero- 
sional stabilization of disturbed areas by establishing and maintain- 
ing a vegetative cover; demolition, consolidation, and storage. 


18282 (PB—89-137053/XAB) Superfund Record of Deci- 
sion (EPA Region 2): Tabernacle Drum Dump, New Jersey 
(first remedial action), June 1988. Final report. (Environmen- 
tal Protection Agency, Washington, DC (USA)). 30 Jun 
1988. 106p. (EPA/ROD/R—02-88/059). NTIS, PC A06/ 
MF AOl. 

The Tabernacle Drum Dump site is a one-acre facility locat- 
ed in Tabernacle Township, Burlington County, New Jersey. 
Drum-disposal activities, which resulted in contamination by haz- 
ardous substances, occurred on a 2,000 sq ft area portion of the site. 
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During 1976 and 1977, the Atlantic Disposal Services (ADS), dis- 
posed of approximately 200 fifty-five gallon drums, twenty gallon 
containers, and five gallon paint cans, which were stored at the site 
from 1977 to 1984. Deterioration and leakage of some containers 
resulted in visible soil contamination and ultimately ground-water 
contamination. The principal threat posed at the site is potential in- 
gestion of ground water including VOCs. Remedial actions for this 
site are discussed. 
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REFER ALSO TO CITATION(S) 17203, 17204, 17208, 17210, 17214, 18171 


18283 (BR—88(5)) National atlas of coastal waterbird 
colonies in the contiguous United States, 1976--1982. Spende- 
low, J.A.; Patton, S.R. (Fish and Wildlife Service, Washing- 
ton, DC (USA)). Sep 1988. 333p. OSTI - US Fish and 
Wildlife Service, 1010 Gause Boulevard, Slidell, LA 70458. 
Order Number T189007334/JAW. 

This report contains information on the coastal breeding dis- 
tribution and abundance in the contiguous United States of 56 spe- 
cies (and the Great White Heron, now considered a subspecies of 
the Great Blue Heron) of colonialiy nesting waterbirds in the 
orders Procellariiformes, Pelecaniformes, Ciconiiformes, and Chara- 
driiformes. The primary source of population data was a series of 
regional atlases of coastal waterbird colonies published (or being 
published) by the US Fish and Wildlife Service in its former FWS/ 
OBS series, now renamed the Biological Report series. Other data 
were gleaned from the literature and from survey resulis published 
by other federal, state, and private organizations and individuals. In 
many instances the summaries presented here constitute the first at- 
tempt to provide a nationwide overview of the coastal breeding 
populations of some of these species. We also have provided a gen- 
eral review of the nesting habitat use and have tried to indicate, 
where appropriate, geographical variation in habitat choice or use 
by each species. For each species discussed, this report contains a 
map showing the abundance of the species in the US Fish and 
Wildlife Service's 1:250,000-scale coastal map regions. For all but 
five of the species, it contains a population summary table and a 
colony-size frequency distribution table. For each state and coastal 
map region, the tables provide the estimated number of nesting 
birds and the number of colony sites censused. Mean colony size 
and colony-size frequency data are also provided on a state-by-state 
basis. 


18284 (INIS-mf—11352, pp 191-196) Radioactive tracer 
applications in surface and ground hydrology. Blaha, L. 
(Ustav pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague (Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The applications are described of radiotracer techniques in 
the field of the industrial and communal pollution of natural water 
courses, the determination of the scale of this pollution and its as- 
sessment by the longitudinal-transverse dispersion process. The 
tracer technique was also used in the Slovak Karst for detecting the 
contamination of ground waters with agricultural and sewer waste 
products as a result of the penetration of surface water into the 
ground water level. Discussed are the selection of radionuclides, 
methods and detection techniques and the processing of measured 
data. (B.S.). 


18285 (PB—89-131791/XAB) Northern Gulf of Mexico 
Continental Slope study. Final report (Year 4). (LGL Eco- 
logical Research Associates, Inc., Bryan, TX (USA)). Sep 
1988. 778p. NTIS, PC E99/MF E99. 

Set includes PB—89-131809 through PB—89-131825. 

A separate abstract is included for each of the three volumes 
of this set. 
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18286 (PB—89-131809/XAB) Northern Gulf of Mexico 
Continental Slope study. Final report (year 4). Volume 1. Ex- 
ecutive summary. Final report. Gallaway, B.J. (LGL Eco- 
logical Research Associates, Inc., Bryan, TX (USA)). Sep 
1988. 72p. NTIS, PC A04/MF AOl1. 

See also Volume 2, PB—89-131817; Also available in set of 3 
reports PC E99, PB—89-131791. 

In 1983, the Minerals Management Service initiated a multi- 
year program to study the Continental Slope of the northern Gulf 
of Mexico as part of its Outer Continental Shelf environmental- 
studies program. This particular program, the Northern Gulf of 
Mexico Continental Slope Program, has three primary goals: (1) to 
determine the abundance, structure, and distribution of animal com- 
munities in the deep sea Gulf of Mexico; (2) to determine the hy- 
drography and bottom conditions at selected sites within the study 
area and to relate these to faunal variations; and (3) to measure 
present levels of hydrocarbon contamination in deep-sea sediments 
and selected animals. Volume I provides an introduction of the 
study and summarizes field and laboratory methods; the environ- 
mental characterization of the area; meiofauna, macrofauna, mega- 
fauna; an overview of the chemosynthetic community; the Bush 
Hill chemosynthetic community, the general conceptual model; 
depth patterns of standing stocks; faunal assemblages and zonation; 
conclusions; sampling deficiencies and recommendations; and litera- 
ture cited. 


18287 (PB—89-131817/XAB) Northern Gulf of Mexico 
Continental Slope study. Final report (Year 4). Volume 2. 
Synthesis report. Final report. Gallaway, B.J. (LGL Ecolog- 
ical Research Associates, Inc., Bryan, TX (USA)). Sep 
1988. 325p. NTIS, PC Al4/MF AOI. 

See also Volume 1, PB—89-131809 and Volume 3, PB—89- 
131825; Also available in set of 3 reports PC E99 PB131791. 

In 1983, the Minerals Management Service initiated a multi- 
year program to study the Continental Slope of the northern Gulf 
of Mexico as part of its Outer Continental Shelf environmental 
studies program. Volume II of the 3 volume Year 4 report provides 
an environmental and biological background as a context for the 
study findings, and a summary of the overall methods and ap- 
proaches used to meet program objectives; the findings describing 
the slope environment and habitats; the meiofaunal, macrofaunal, 
and the megafaunal communities that occur over soft-bottom com- 
munities and project specific studies at the site known as Bush Hill; 
and a conceptual model of the slope ecosystem. 


18288 (PB—89-131825/XAB) Northern Gulf of Mexico 
Continental Slope study. Final report (Year 4). Volume 3. Ap- 
pendices. Final report. Gallaway, B.J. (LGL Ecological Re- 
search Associates, Inc., Bryan, TX (USA)). Sep 1988. 381p. 
NTIS, PC A17/MF AO1. 

See also Volume 2, PB—89-131817; Also available in set of 3 
reports PC E99, PB—89-131791. 

In 1983, the Minerals Management Service initiated a multi- 
year program to study the Continental Slope of the northern Gulf 
of Mexico as part of its Outer Continental Shelf environmental- 
studies program. The Year 4 report was prepared in three volumes. 
Volume III contains three massive appendices detailing the results 
of significant analysis of variance (ANOVA) and orthogonal con- 
trasts comparing the abundance levels of abundant macrofauna spe- 
cies among stations sampled on each cruise; a correlation matrix for 
the 22 environmental variables considered of importance and the 
same abundant macrofauna; and figures showing the relative densi- 
ty of the same abundant macrofauna that exhibited significant dif- 
ferences in the ANOVA’s on one or more cruises. 


18289 (TR-EL—82-4/82(11.88)) Species profiles: Life his- 
tories and environmental requirements of coastal fishes and 
invertebrates (Pacific Northwest): Pink salmon. Bonar, S.A.; 
Pauley, G.B.; Thomas, G.L. (Washington Univ., Seattle 
(USA). Cooperative Fishery Research Unit). Jan 1989. 27p. 
OSTI - US Fish and Wildlife Service, NASA-Slidell Com- 
puter Complex, 1010 Gause Boulevard, Slidell, LA 70458. 
Order Number T189008011/JAW. 

Species profiles are literature summaries of the taxonomy, 
morphology, range, life history, and environmental requirements of 
coastal aquatic species. They are designed to assist in environmental 
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impact assessment. The pink salmon, often called humpback salmon 
or humpy, is easily identified by its extremely small scales (150 to 
205) on the lateral line. They are the most abundant of the Pacific 
salmon species and spawn in North American and Asian streams 
bordering the Pacific and Arctic Oceans. They have a very simple 
two-year life cycle, which is so invariable that fish running in odd- 
numbered years are isolated from fish running in even-numbered 
years so that no gene flow occurs between them. Adults spawn in 
the fall and the young fry emerge in the spring. The pink salmon is 
less desirable in commercial and sport catches than most other 
salmon because of its small size and its soft pale flesh. The Puget 
Sound region of Washington State is the southern geographic limit 
of streams supporting major pink salmon runs in the eastern North 
Pacific. Pink salmon runs are presently only in odd-numbered years 
in this region. Optimum water temperatures for spawning range 
from 7.2 to 12.8{degree}C. Productive pink salmon streams have 
less than 5.0% by volume of fine sediments (=0.8 mm). 87 refs., 5 
figs., 1 tab. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 16964, 17013, 17677, 18174, 18230, 18231, 
18241, 18256, 18269, 18446 


18290 (AD-A—200618/7/XAB) Unstable waves of jet 
flows with density inhomogeneity. Interim report, August 
1987-April 1988. Fung, Y.T. (Naval Research Lab., Wash- 
ington, DC (USA)). 23 Sep 1988. 17p. (NRL-MR—6271). 
NTIS, PC A03/MF AOI. 

The problem to be considered concerns linear unstable 
waves of axisymmetric jet flows in the presence of density inhomo- 
geneities. Such flow phenomena occur when a jet is discharged into 
a Stratified medium, e.g., pollutants and industrial waste discharged 
into the environment, cooling water discharged from power plants 
into rivers and lakes, and flow patterns generated by vehicles 
moving in the ocean. Investigating the instability characteristics of 
the flow can mean controlling the flow-patterns, for example, pro- 
duced by vehicles moving in the ocean. As in the case of two-di- 
mensional shear flows, axisymmetric jet flows may possess ampli- 
fied waves due to the Kelvin-Helmholtz mechanism except that the 
formulation for jet flows is complicated by the absence of the 
Squire transformation and the consideration of cylindrical geome- 
try. 


18291 (BfG—0312) Volatile and nonvolatile chlorinated 
hydrocarbons. - Medium-boiling chlorinated hydrocarbons. - 
Heavy metals in suspended matter of the Middle Rhine - 
trends 1974-1984. Interim report 1985. Keller, M.; Petersen, 
R.; Hellmann, H. (Bundesanstalt fuer Gewaesserkunde, 
Koblenz (Germany, F.R.)). Feb 1986. 78p. (In German). 
NTIS (US Sales Only), PC AOS/MF A0O1. Order Number 
DE88756967/JAW. 

It is reported on the pollution of the rivers in the FRG, es- 
pecially of the Rhine, with chlorinated hydrocarbons which are in 
some cases evenly distributed (e.g. 1.4-dichloro benzene) but occur 
in certain river sections in higher concentrations and thus show the 
connection with industrial production (e.g. tetrachloromethane, 
chloronitrobenzenes, tetrachlorobenzenes). A hydrologically-found- 
ed method of data evaluation especially for suspended matter is 
suggested here for the evaluation of the heavy metal pollution of 
the Rhine. 


18292 (CONF-8809280—1) Controls on sulfur cycling in 
small lakes. Cook, R.B. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 26p. NTIS, PC 
A03/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89006626/JAW. 

From Interactions of the biogeochemical cycles in aqueous 
ecosystems; Listvyanka, USSR (2 Sep 1988). 

The factors controiling the sulfur cycle in small lakes, with 
particular regard to sulfur accumulation in lake sediments, are re- 
viewed for several northern temperate lakes in North America. The 
primary means of sediment S accumulation is through bacterial sul- 
fate reduction coupled with reaction of product sulfide with either 
iron or organic matter. Accumulation of S by sedimentation of or- 
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ganic sulfur originating from algae may be important for lakes with 
high primary productivity, for lakes with low concentrations of 
SO,?° or for lakes with extremely low rates of SO,” reduction. 


18293 (LBL—26393) Modeling of coupled chemistry and 
chemical transport in groundwater systems. Carnahan, C.L. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1988. Contract 
AC03-76SF00098. 24p. (CONF-8811159—1). NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006714/JAW. 

From Workshop on modeling of dispersion processes in the 
ground; Bro, Sweden (29 Nov 1988). 

Coupling of chemical reactions with mass transport in 
groundwater flow systems has been accomplished, in general, by 
two approaches: the “one-step” and “two-step” methods. This 
paper focuses on experiences with the “one-step” method as it has 
been used in computer programs descended from, or similar to, the 
CHEMTRN program. The “one-step” method incorporates rigor- 
ous treatment of chemical reactions, both homogeneous and hetero- 
geneous, directly into the solutions of equations describing mass 
transport of multiple chemical species. Coupling to heat transport 
and variation of oxidation potential have been accomplished in the 
THCC program. Kinetics of calcite precipitation/dissolution and 
fractionation of carbon isotopes have been modelled by the 
CHMTRNS program. Coupling among processes transporting heat, 
fluid, and solutes has been implemented in the TIP program; this 
approach allows simulation of coupled processes such as chemical 
osmosis and thermal osmosis. New areas of research include simula- 
tion of effects of variable porosity arising from precipitation/disso- 
lution reactions on transport coefficients such as permeability and 
mass diffusivity. 29 refs., 11 figs.. 


18294 (NP—9770250) Studies on the use of particle size 
analyzers for suspended matter in the Elbe river, with par- 
ticular regard to a laser scattered light process. Heyn, R.D. 
(Hamburg Univ. (Germany, F.R.). Fachbereich 13 - 
Chemie). 29 Oct 1982. 169p. (In German). NTIS (US Sales 
Only), PC A0O8/MF A0Ol. Order Number DE89770250/ 
JAW. 

Comparative particle size analyses of aqueous suspensions of 
different, mostly spherical standard materials were carried out with 
a laser scattered-light method, a semi-automatic photo interpreta- 
tion method and sedimentation scales. Quartz glass particles, pollen 
and latices were used. Their grain diameters were within a range of 
1-120 ym. The ranges of the particle size distributions of the indi- 
vidual standards showed clear differences from each other. Accord- 
ing to these investigations volume distribution sum curves were ob- 
tained which were within an interval of approximately +-10% 
each time. (orig./ORU). 


18295 (PB—89-134092/XAB) Toxic organic compounds 
in surface sediments from the Elizabeth and Patapsco Rivers 
and estuaries. Bieri, R.H.; Hein, C.; Huggett, R.J.; Shou, P.; 
Slone, H. (Virginia Inst. of Marine Science, Gloucester 
Point (USA)). Nov 1982. 149p. NTIS, PC A07/MF AOl1. 

See also PB—89-134100. 

The study is an extension of a Chesapeake Bay-wide analysis 
of toxic organic substances into the Elizabeth and Patapsco River 
subestuaries. Twenty-eight surface sediment samples from the Eliza- 
beth River and 40 surface sediment samples from the Patapsco, 
were analyzed in detail for the presence of mainly aromatic and 
polar organic compounds. Approximately 310 distinct compounds 
were identified by gas chromatography-mass spectrometry in the 
Elizabeth River samples, and about 480 in the Patapsco. Total aro- 
matic concentrations ranged from 440,000 to 3,100 ppb in the Eliza- 
beth and from 2.7 x 10° to 6100 ppb in the Patapsco. Similar to ob- 
servation in the Chesapeake Bay, unsubstituted polynuclear aromat- 
ic hydrocarbons dominated, contributing about 50% to the total re- 
solved concentration. 


18296 (PB—89-134100/XAB) Toxic organic compounds 
in surface sediments from the Elizabeth and Patapsco Rivers 
and estuaries: appendices. Bieri, R.H.; Hein, C.; Huggett, 
R.J.; Shou, P.; Slone, H. (Virginia Inst. of Marine Science, 


Gloucester Point (USA)). Nov 1982. 214p. NTIS, PC A10/ 
MF AOl1. 
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See also PB—89-134092. 

The study is an extension of a Chesapeake Bay-wide analysis 
of toxic organic substances into the Elizabeth and Patapsco River 
subestuaries. Twenty-eight surface sediment samples from the Eliza- 
beth River and 40 surface sediment samples from the Patapsco, 
were analyzed in detail for the presence of mainly aromatic and 
polar organic compounds. Approximately 310 distinct compounds 
were identified by gas chromatography-mass spectrometry in the 
Elizabeth River samples, and about 480 in the Patapsco. Total aro- 
matic concentrations ranged from 440,000 to 3,100 ppb in the Eliza- 
beth and from 2.7 x 10° to 6100 ppb in the Patapsco. Similar to ob- 
servation in the Chesapeake Bay, unsubstituted polynuclear aromat- 
ic hydrocarbons dominated, contributing about 50% to the total re- 
solved concentration. This report consists of four appendices that 
present lists of concentrations and computer-reconstructed gas 
chromatograms of aromatic extracts from Elizabeth River sedi- 
ments. 


18297 (PB—89-134134/XAB) Selective electrowinning of 
mercury from gold cyanide solutions. Report of investiga- 
tions/1988. Sheya, S.A.N.; Maysilles, J.H.; Sandberg, R.G. 
(Bureau of Mines, Salt Lake City, UT (USA). Salt Lake 
City Research Center). 1988. 20p. (BM-RI—9191). NTIS, 
PC A03/MF AO1. 

Library of Congress catalog card no. 88-600140. 

An investigation was undertaken by the Bureau of Mines to 
develop techniques for removing mercury from cyanide mill solu- 
tions by selective electrowinning to reduce the potential hazards. 
Sixty-five percent of the mercury was selectively electrowon from 
synthetic-carbon strip solution at applied potentials of 1.00 to 1.50 
V when using a mercury-coated platinum or copper-plate cathode. 
Increasing the active surface area by using mercury-coated copper 
wool resulted in up to 96 pct of the mercury being electrowon 
from mill carbon strip solutions that contained 1.9 to 20 ppm Hg, 
20 to 345 ppm Au, and 0.35 to 39.5 ppm Ag. About 98 pct of the 
silver was electrowon with the mercury onto the mercury cathode. 
Gold extraction ranged between 0 and 20 pct. Results of the inves- 
tigation showed that choice of cathode material was critical to the 
success of the process. Selectivity was not achieved using uncoated 
steel wool cathodes. 


18298 (PB—89-134399/XAB) Chesapeake Bay earth sci- 
ence study: interstitial water chemistry-chemical zonation, 
tributaries study, and trace metals. Final report. Hill, J.M.; 
Blakeslee, P.J.; Conkwright, R.D.; McKeon, G. (Maryland 
Geological Survey, Baltimore (USA)). Nov 1982. 79p. 
NTIS, PC A05/MF AOl1. 

The sediments of the Chesapeake Bay constitute a large res- 
ervoir of chemical species derived from natural and anthropogenic 
sources. The behavior of these materials in the estuary is deter- 
mined by the physiochemical sedimentary environments in which 
they are found. Three major environments are identified, from the 
interstitial water chemistry as Northern Bay, Middle Bay, and 
Southern Bay. The chemical sedimentary environments of five trib- 
utaries to the main Bay were sampled for interstitial water. The 
data indicate the concentration of the metals are greater than coast- 
al seawater and river water, and comparable to concentrations 
found in municipal waste. 


18299 (PB—89-134407/XAB) Biogenic structure of lower 
Chesapeake Bay sediments. Final report. Nilsen, K.J.; Diaz, 
R.J.; Schaffner, L.C.; Boesch, D.F.; Bertelsen, R. (Virginia 
Inst. of Marine Science, Gloucester Point (USA)). Aug 
1982. 257p. NTIS, PC A12/MF AO1. 

This study was designed to obtain information on the 
animal-sediment relationships in the Chesapeake Bay as a means of 
assessing the relative importarice of benthic macroinvertebrates in 
determining the distribution and fate of sediment-borne toxic sub- 
stances. Large-volume box cores for biological examination were 
collected simultaneously with cores taken by Maryland Geological 
Survey for interstitial water chemistry. Vertical distribution of or- 
ganisms within the cores was utilized as a means of determining the 
depth of biological mixing. The vertical distribution of organisms 
has been found to be correlated to the depth of mixing. Employed 
was an x-ray technique to determine the relative amounts of mixing 
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in different areas of the estuary as well as the types of biogenic 
structure produced by resident organisms. 


18300 (PB—89-134779/XAB) Chemical and _ physical 
characteristics of lakes of the southeastern United States 
(journal version). Eilers, J.M.; Landers, D.H.; Brakke, D.F. 
(Northrop Services, Inc., Corvallis, OR (USA)). 1988. 8p. 
NTIS, PC A02/MF AOl1. 

Pub. in Environmental Science and Technology, Vol. 22, 
No. 2, 172-177(1988). See also PB—88-251764. 

A survey of the chemical status of 252 lakes, representing an 
estimated 2424 lakes, was conducted in the Southern Blue Ridge 
province and in Florida during Fall 1984. The survey was part of 
the Eastern Lake Survey designed to quantify the number of acidic 
lakes and lakes with low acid neutralizing capacity (ANC) with 
surface area greater than 4 ha. Of the 102 lakes sampled in the 
Southern Blue Ridge, none were acidic (ANC less than or equal to 
0) and only 1.4% of the population of 258 lakes were estimated to 
have low ANC (less than or equal to 50 micro equiv/L). In con- 
trast, an estimated 22% of the lakes in the Florida subregion were 
acidic, and 35.3% were estimated to have low ANC. Almost 90% 
of the lakes in the Southern Blue Ridge were reservoirs. These 
lakes generally had moderate ANC values (median = 250 micro 
equiv/L) and had low concentrations of aluminum, dissolved or- 
ganic carbon (DOC), and sulfate compared to those of Florida, the 
upper Midwest, and the Northeast. The lakes in the Southern Blue 
Ridge showed a high degree of chemical homogeneity relative to 
those of other regions in the East. 


18301 (PB—89-854376/XAB) Water-pollution effects of 
metals on fresh-water fish. January 1970-December 1988 (Ci- 
tations from the NTIS data base). Report for January 1970- 
December 1988. (National Technical Information Service, 
Springfield, VA (USA)). Jan 1989. 173p. NTIS PC NO1/ 
MF NOI1. 

Supersedes PB—88-854849. 

This bibliography contains citations concerning laboratory 
and field studies regarding effects of metals on fresh-water fish. 
Topics include toxicity studies to specific species, bioaccumulation, 
and the distribution and fate of metals in fresh water bodies. 
Copper, chromium, cadmium, mercury, and zinc are among the 
metals considered. (This updated bibliography contains 259 cita- 
tions, 14 of which are new entries to the previous edition.) 


18302 (PB—89-854863/XAB) Acid mine drainage. Janu- 
ary 1977-January 1989 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
January 1989. (National Technical Information Service, 
Springfield, VA (USA)). Jan 1989. 217p. NTIS PC NO1/ 
MF NOl1. 

Supersedes PB—87-859401. 

This bibliography contains citations concerning the control 
and treatment of acid mine drainage. Techniques discussed for 
treating wastes with heavy metals include precipitation, cementa- 
tion, ion exchange, charge membrane, ultrafiltration, ozonation, sol- 
vent extraction, and electrodialysis. The environmental impacts of 
acid mine drainage on rivers, streams, and lakes are also discussed. 
(This updated bibliography contains 344 citations, 78 of which are 
new entries to the previous edition.) 


18303 (PB—89-855431/XAB) Oil-water separators. Janu- 
ary 1970-February 1989 (Citations from the Compendex data 
base). Report for January 1970-February 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Feb 1989. 108p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-858089. 

This bibliography contains citations concerning the utiliza- 
tion of oil-water separators in the marine, manufacturing, and pe- 
trochemical industries. Gravity separators, coalescers, filters, and 
flotation units are among the equipment types considered. Design 
considerations, and system descriptions and evaluations are present- 
ed. Utilization of a variety of devices in oil-spill clean-up operations 
is discussed. (This updated bibliography contains 243 citations, 32 
of which are new entries to the previous edition.) 
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18304 (ANL-Trans—88-12) Plant engineering require- 
ments for the storage and transfer of substances highly detri- 
mental to water quality. Lutz, 1.U. (Argonne National Lab., 
IL (USA)). 1988. Contract W-31109-ENG-38. Translation 
source information not available. (CONF-2806327—1). 5Op. 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007316/JAW. 


From Technical meeting on problems of hazardous waste 
disposal; Filderstadt, F.R. Germany (23 Jun 1988). 

Storage of substances detrimental to water quality is oriented 
to the hazard potential of the medium, which can be defined by the 
water hazard class. Different engineering solutions for safe storage 
and filling exist as a function of the storage volume, the type of 
storage, and the water hazard class. The classic safety features in 
the storage and filling area (such as double-walled tanks, basin and 
floor design, leak probes, overflow safeguards, and anti-leak liners) 
have been supplemented in recent years by technologies such as 
leak-detecting flooring, double-walled steel catch basins, and sensor 
cable. Along with infrastructural and organizational changes in the 
area of operations, these technologies can contribute to more effec- 
tive protection of the soil and ground water. 8 refs., 9 figs., 3 tabs. 
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REFER ALSO TO CITATION(S) 17101, 17106, 17113, 17127, 17151, 17472, 
17474, 17475, 17476, 17477, 17904, 17905, 18117, 18235, 18236, 18237, 18238, 
18241, 18242, 18259, 18269, 18921 


18305 (DPST—88-653) Steel Creek habitat formers: L 
Lake/Steel Creek Biological Monitoring Program, January 
1986--December 1987. Firth, P.; Breiner, M.S.; Hammond- 
Beyer, C.D.; Hooker, K.L.; Stiner, S.A. (Savannah River 
Lab., Aiken, SC (USA); Environmental and Chemical Sci- 
ences, Inc., Aiken, SC (USA)). Mar 1988. Contract AC09- 
76SRO00001. 315p. (ECS-SR-—69). NTIS, PC Al4/MF A0O1 
- OSTI; 1; GPO Dep. Order Number DE89007952/JAW. 


This portion of the L-Lake/Steel Creek Biological Monitor- 
ing Program evaluated the impact of L-Reactor operations on the 
floodplain communities and channel habitat structure in the Steel 
Creek-Meyer’s Branch system in 1986 and 1987. The floodplain 
community was evaluated quarterly along two transects at each of 
the 12 Steel Creek sites, and the one site on Meyer's Branch. These 
sites fell into four broad groups of floodplain habitat: mixed decidu- 
ous forests that were inundated periodically (downstream channel 
and Meyer’s Branch); forested wetlands (corridor sites and delta 
Station 295); mixed forested/scrub-shrub nonpersistent wetlands 
(Stations 300, 310, 320 and 330); and mixed deciduous swamp for- 
ests (Stations 340 and 350). The extent of floodplain inundation at 
the forested wetland sites was influenced by L-Lake discharges and 
varied greatly throughout this study. During high discharge peri- 
ods, the corridor floodplain became part of the stream channel. 79 
refs., 21 figs., 39 tabs. 


18306 (ENEA-RT-DISP—88-04) Chernobyl accident ra- 
diometric data: Cesium 137 in fresh water fish of Northern 
Italy lakes. Belvisi, M.B.; Onori, L.; Fiorenza, R.; Tomar- 
chio, L. (ENEA, Rome (Italy). Direzione Sicurezza Nu- 
cleare e Protezione Sanitaria). Sep 1988. 37p. (CONF- 
8801124—). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88756783/JAW. 

From OECD-NEA/CEC workshop on recent trends in the 
evaluation of reactor accident consequences; Rome, Italy (25 Jan 
1988). 

Following the Chernobyl accident, ENEA-DISP (Italian 
agency for public health and civil defense relevant to nuclear 
energy) was encharged with the organization of a national center 
for the collection of radiometric data from different measurement 
centres. To perform this task, a data bank was established which 
permits the carrying out of studies on radionuclide concentrations 
in different trophic chains and in land and aquatic ecosystems. This 
report describes the trend in cesium 137 concentrations in. fish 
found in major Italian lakes. Living and throphic habitats were 
taken into account. 
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18307 (INIS-mf—11352, pp 178-184) Radioactive sub- 
stances in water works sludge and filter packings. Hanslik, 
E.; Mansfeld, A. (Vyzkumny Ustav Vodohospodarsky, 
Prague (Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS 
(US Sales Only), PC A1l0/MF A0Ol. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The content of radioactive substances was studied in selected 
ground water treatment plants under conditions of routine oper- 
ation. Monitored was mainly the content of /sup 226/Ra and urani- 
um in water supply sludges and filter packings. The removal of 
iron, manganese and other substances by aeration, coagulation, sedi- 
mentation and filtration was accompanied by a reduction in the 
content of radionuclides. The aim of the study was to design meth- 
ods of the disposal or possible re-use of water supply sludges and to 
assess the capacity of filter packings for selected radionuclides. 
(B.S.). 3 tabs. 


18308 (INIS-mf—11352, pp 139-140) WHO's 1984 
guidelines for drinking water quality. Kunz, E. (Institut Hy- 
gieny a Epidemiologie, Prague (Czechoslovakia)). 25 Sep 
1987. (In Czech). NTIS (US Sales Only), PC A10/MF A011. 
Order Number DE88705528/JAW. (CONF-8509461—). 
From Conference on radionuclides and ionizing radiation in 
waier management; Harrachov, Czechoslovakia (25 Sep 1985). 


18309 (INIS-mf—11352, pp 90-93) Mathematical model- 
ing of radionuclide migration in ground waters. Kobera, P. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). 25 Sep 1987. (In Czech). NTIS (US Sales Only), PC 
A10/MF A011. Order Number DE88705528/JAW. (CONF- 
8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The use is discussed of different predictive determininstic 
mathematical models for modeling the migration of radionuclides 
dissolved in ground waters. Equations and the main principles of 
migration models are presented. (B.S.). 3 refs. 


18310 (INIS-mf—11352, pp 94-98) Radiocobalt interac- 
tion with surface water sediments. Benes, P.; Jurak, M. 
(Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). 
Fakulta Jaderna a Fysikalne Inzenyrska). 25 Sep 1987. (In 
Czech). NTIS (US Sales Only), PC Al0/MF A0O1. Order 
Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The effect is discussed of major factors on the distribution of 
radiocobalt (/sup 60/Co and /sup 58/Co) between the aqueous 
phase and the sediment taken from the Dudvah river into which 
are discharged liquid wastes from the nuclear power plants in Jas- 
lovske Bohunice. A strong dependence was found to exist of the 
capture of radiocobalt in the sediment on the pH of the aqueous 
phase. Release of radiocobalt into the water is small ion exchange is 
most probably the main mechanism of primary capture of radioco- 
balt. Dried sediment should not be used. (B.S.). 3 figs., 2 refs. 


18311 (INIS-mf—11352, pp 170-177) Reducing the con- 
tent of radioactive substances by water treatment. Mansfeld, 
A.; Hanslik, E. (Vyzkumny Ustav Vodohospodarsky, 
Prague (Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The results of laboratory tests proved that modified proce- 
dures used in water supply practice are effective for reducing the 
contents of U and /sup 226/Ra and the gross alpha and beta of ra- 
dionuclides. Uranium is effectively removed by adsorption on ferric 
hydroxide at pH 6 and FeCl/sub 3/ doses of 1 to 2 mmol.1/sup -1/. 
/sup 226/Ra is effectively adsorbed on ferric hydroxide at pH 
higher than 7.5 and it coprecipitates with calcium salts. The most 
effective removal of /sup 226/Ra was achieved by coprecipitation 
with barium sulfate in doses of up to 10 mg.1/sup -1/. (B.S.). 4 figs., 
3 refs. 













ERA-14/9 / 2600 


18312 (INIS-mf—11352, pp 141-148) Possible applica- 
tion of gross alpha and beta activities in monitoring impact of 
nuclear power plant on ambient hydrosphere. Sebesta, F.; 
Sedlacek, J. (Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Fakulta Jaderna a Fysikalne Inzenyrska). 
25 Sep 1987. (In Czech). NTIS (US Sales Only), PC A10/ 
MF AOI. Order Number DE88705528/JAW. (CONF- 
8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

A. number of experiments showed that for indicating the 
contamination of the hydrosphere with artificial radionuclides it is 
especially advantageous to use gross beta activity indicators. Their 
determination in suspended materials and in sediments will cover 
the contamination of the hydrosphere even at a time when there is 
no more discharge of wastes. In the use of a measuring instrument 
with a proportional counter, preparations will have to be used with 
low area density. The determination of gross alpha activity level 
from artificial sources is useful in monitoring sediments from flows 
which are not affected by the operation of the uranium industry. 
(B.S.). 3 figs., 2 tabs., 2 refs. 


18313 (INIS-mf—11352, pp 60-68) Assessment of radio- 
active material contents in water flows. Kunz, E. (Institut 
Hygieny a Epidemiologie, Prague (Czechoslovakia)). 25 Sep 
1987. (In Czech). NTIS (US Sales Only), PC A10/MF AOI. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

A brief excerpt is presented from recommendations issued by 
ICRP and IAEA relating to the system of limiting doses in protect- 
ing the population from irradiation. The problems are discussed of 
the occurrence of radioactive substances in surface waters in rela- 
tion to the protection of man from radiation and the protection of 
the environment as a whole. (B.S.). 4 refs. 


18314 (INIS-mf—11352, pp 86-89) Computer-aided as- 
sessment of water flow contamination. Horyna, J. (Ustav Ja- 
derneho Vyzkumu CSKAE, Rez (Czechoslovakia)). 25 Sep 
1987. (In Czech). NTIS (US Sales Only), PC A10/MF A011. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The results are presentec and problems discussed relating to 
the use of computer codes for calculating the spread of radioactive 
material in the hydrosphere. A detailed discussion is presented on 
the RV RDOS and WATER programs. (B.S.). 


18315 (INIS-mf—11352, pp 185-190) Methodology of 
water radioactivity monitoring. Pazdernik, J.; Sedlacek, J.; 
Sebesta, F.; Dvorak, V.; Vasek, T. (Vyzkumny Ustav Vo- 
dohospodarsky, Prague (Czechoslovakia); Ceske Vysoke 
Uceni Technicke, Prague (Czechoslovakia). Fakulta Jaderna 
a Fysikalne Inzenyrska; Tesla, Premysleni (Czechoslovakia). 
Vyzkumny Ustav Pristroju Jaderne Techniky). 25 Sep 1987. 
(In Czech). NTIS (US Sales Only), PC A10/MF AOl. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

Within the monitoring of water radioactivity the levels are 
monitored of gross alpha and beta activity and /sup 226/Ra and 
uranium concentrations. Obtaining the most accurate and compara- 
ble results of measurement from laboratories is conditional on the 
introduction of new methods, this through binding regulations and 
modern instrumentation. (B.S.). 2 tabs., 14 refs. 


18316 (INIS-mf—11352, pp 103-109) Radon and water 
mineralization. Krejbichova, Z. (Stavebni Geologie, Prague 
(Czechoslovakia)). 25 Sep 1987. (In Czech). NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

The effect is discussed of temperature and the presence of 
certain salts on the solubility of radon. The results are presented of 
tests of salting out radon in the presence of cations of alkaline 
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metals and metals of alkali earths and of radon solubility in HCl 
and H/sub 2/SO/sub 4/. A survey is presented of radon concentra- 


tions in some mineral, thermal and mine waters in Czechoslovakia. 
(B.S.). 4 figs., 1 tab. 


18317 (KAERI/RR—527/86) Environmental _ isotope- 
aided studies on water resources in the region of Cheju(ID. 
Ahn, Jong Sung; Lee, Jeong Ho; Kim, Jung Do; Kim, Jin 
Se. (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1986. 92p. (In Korean). 
NTIS (US Sales Only), PC AO5/MF AO! - OSTI; INIS. 
Order Number DE88705843/JAW. 

The type of groundwater yielded from existing deep wells 
situated within 2Km from coastal line in U-do and Songsan area in 
classified as category 7, that is primarily salinity dominated by alka- 
lies and streng acid such as saline water. The chlorine contents of 
the groundwater ranges from about 200ppm to 600 ppm. Tritium, 
deuterium, and oxygen-18 contents of seawater are 5.74+-0.49TU, - 
4.6+-1.2 0/oo, -0.8+-0.02 0/oo in maximum, and 8.67+-0.45TU, - 
24+-0.18 0/oo, -3.61+-0.12 0/oo in case of rainwater, and 15.11+- 
0.61TU, -43.4+-1.12 0/00, -7.2+-0.5 0/ oo in case of pure and not 
affected groundwater by salt water encroachment. In general the 
groundwater bodies being highly affected by salt water intrusion 
are characterized by that content of tritium is similar or quite same 
with one of the pure-nonaffected groundwater and contents of 
stable isotopes are higher than those. 


18318 (KAERI/RR—612/87) Isotope-aided study on the 
interaction of surface water and groundwater. Ahn, Jong 
Sung; Kim, Jong Hoon; Yun, Si Tae; Jeong, Chan Ho; Kim, 
Kae Nam. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Dec 1987. 
78p. (In Korean). NTIS (US Sales Only), PC A05/MF AO1 
- OSTI; INIS. Order Number DE88705874/JAW. 

The interaction between surface water and groundwater was 
studied by isotope-aided techniques in the vicinity of the KAERI 
area. The understanding of surface water and groundwater flow 
systems and the analysis of geomaterials which provide the path- 
way of groundwater is important for the hydrogeological safety as- 
sessment of the radioactive waste disposal. The results of the analy- 
ses of environmental isotopes have shown that the shallow ground- 
water in this area was originated from the meteoric water which is 
infiltrated rapidly into the subsurface materials. The higher content 
of the environmental isotopes in some groundwater samples indi- 
cate that this anomalous values is attributed to impermeable, fine- 
grained materials. Also, the results of hydrochemical analyses of 


water samples indicate that shallow groundwater and precipitation 
are well mixed. 


18319 (PB—89-136063/XAB) Release of radium and 
other decay-series isotopes from Florida phosphate rock. 
Final report. Burnett, W.C.; Chin, P.; Deetae, S.; Panik, P. 
(International Business Machines Corp., Armonk, NY 
(USA)). Jan 1988. 181p. NTIS, PC A09/MF AO1. 

The purpose of this research was to determine the conditions 
under which uranium decay-series isotopes are released from phos- 
phate rock into the environment. Particular attention was given to 
the behavior of radium, radon, and polonium. The emphasis was 
justified because of several documented cases citing elevated con- 
centrations of these radioelements occurring in Florida ground 
waters. When it became clear that polonium was occasionally 
present at exceedingly high concentrations in shallow ground 
waters, the scope of the project was expanded to include a study of 
the distribution of Po-210 in the surficial aquifer of west central 
Florida. Studies of a series of phosphate rock samples representing 
various degrees of chemical weathering show that almost all urani- 
um-series radionuclides display higher activities in weathered sam- 
ples compared to fresh material. Most sampies display a Pb-210/Ra- 
226 activity ratio less than secular equilibrium because of Rn-222 
leakage. An unexpected result was the deficiency of Po-210, rela- 
tive to Pb-210 in several samples. This implies that polonium, under 
certain conditions, may be more mobile than lead. Many wells in 
central Florida contain high concentrations of Po-210. Characteris- 
tics which high-polonium groundwaters have in common include 
low pH, presence of sulfide, and at least moderately high radon. 
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18320 (IVO-B—01/88) Effects of the power plant cook- 
ing water on the temperature and oxygen conditions of lake 
Haapajaervi in winter. Huttula, T. (Imatran Voima Oy, Hel- 
sinki (Finland)). Jun 1988. 49p. (In Finnish). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88756586/JAW. 

The paper reports on the research carried out with a com- 
puter model into the heat and oxygen balance of Lake Haapajaervi 
in the present natural state and in the situation where the cooling 
water of the power plant to be built in the neighbourhood will be 
discharged into will be discharged into the lake. The research was 
carried out in the winter. The cooling water discharge of the 
power plant is 6.3 m/sup 3//s and the rise in the water temperature 
is 7.1 1 deg C. The area of the Haapajaervi is 3 km/sup 2/ and the 
water retention time in the winter is 2-30 days. The model used in 
the research is FINNECO. It is a one-dimensional model describing 
the lake in the vertical direction. A supplement to the description 
of the bottom sediment heat flux and melting of under surface of 
ice was made in the model and an automatic calibration program 
was produced. Calculation of the heat flux in the autumn season 
was also changed. The model was also changed. The model was 
calibrated with observations of the winter 1986-1987. The winter 
1977-1978 was a simulation period representing a normal winter. 
The lake in the present state and in the circumstances correspond- 
ing to the power plant operation was simulated for both periods. 
Calibration was complicated by the small quantity of observations 
and certain hypotheses of the model. Calibration of temperature 
succeeded well in the vicinity of surface and bottom; calibration of 
the oxygen content was more complicated. In a normal winter the 
cooling water delays the freeze-up about one week. The ice cover 
is thin and there are icefree periods as early as in January. The final 
break-up is advanced some seven weeks. The oxygen condition of 
the lake improves considerably, in March-April in particular. The 
effects of cooling water in various kinds of weather conditions and 
with various kinds of operation modes of the power plant can be 
simulated with the model. 
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REFER ALSO TO CITATION(S) 17089, 17201, 17202, 17205, 17206, 17207, 
17209, 17211, 17212, 17213, 17215, 18268, 18269 
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REFER ALSO TO CITATION(S) 17586, 18247, 18258, 18271, 18272, 18273, 
18274, 18275, 18276, 18277, 18278, 18279, 18280, 18281, 18282, 18330, 18451 


18321 (PB—89-133292/XAB) Retention, detention, and 
overland flow for pollutant removal from highway stormwater 
runoff: interim guidelines for management measures. Final 
report, September 1985-June 1987. Dorman, M.E.; Hartigan, 
H.; Johnson, F.; Maestri, B. (Versar, Inc., Springfield, VA 
(USA)). Mar 1988. 203p. NTIS, PC A10/MF AOl. 

This report provides interim guidelines for the design of 
management measures for the removal of pollutants from highway 
stormwater runoff. Three general types of management measures 
determined through previous FHWA studies to be effective in 
treating highway runoff: vegetative controls (overland flow and 
grassed channels); detention basins (wet detention basins and wet- 
lands); and retention measures (retention basins, trenches and 
wells). These interim design guidelines were developed, based on 
experience of the project team and by a thorough review of avail- 
able literature. Field and laboratory studies are currently underway 
to verify the design procedures and assumptions presented in the 
report. 
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18322 (PB—89-134647/XAB) Waste-allocation simula- 
tion models: a state-of-the-art review (journal version). Am- 
brose, R.B.; Connolly, J.P.; Southerland, E.; Barnwell, T.O.; 
Schnoor, J.L. (Environmental Protection Agency, Athens, 
GA (USA). Environmental Research Lab.). 1988. 13p. 
(EPA—600/J-88/209). NTIS, PC A03/MF AO1. 

Pub. in Jnl. Water Pollution Control Federation, Vol. 60, 
No. 9, 1646-1655(Sep 1988). 

The waste-load allocation process for toxic chemicals re- 
quires a different approach than that used for conventional pollut- 
ants. Present waste-load allocations for toxicants generally rely on 
simple dilution calculations for low stream-flow conditions. This 
paper examines the new water quality criteria for toxicants and the 
modeling strategies used to implement the criteria. The new criteria 
specify an acute threshold concentration and a chronic-no-effect 
concentration for each toxicant as well as tolerable durations and 
frequencies of exposure at or above the two concentrations. Meth- 
ods for using steady-state and dynamic models to derive waste-load 
allocations based on the new criteria are reviewed. Physical, chemi- 
cal, and biological processes affecting toxicants in the mixing zone 
and far-field regimes of streams are summarized. 


18323 (PB—89-134944/XAB) Comptrain guide: a manual 
for improving the performance of small water and waste-water 
systems. (National Demonstration Water Project, Washing- 
ton, DC (USA)). Nov 1984. 238p. NTIS, PC Al1/MF AOl1. 

This manual is divided into four chapters: project organiza- 
tion, target identification, problem diagnosis, corrective action, and 
project evaluation. Following the text are substantial attachments 
containing sample forms, guidelines, and procedures that can be 
used in setting up and carrying out a comptrain effort. The goal of 
the comptrain project was to field test a method for bringing small 
water and waste-water treatment plants into compliance with feder- 
al-state performance standards. The method involves: intensive, on- 
site, plant-specific training in equipment operation and process con- 
trol; community-specific management and financial training; and ef- 
forts to bring about policy and program changes leading to im- 
proved plant performance. 


18324 (PB—89-135339/XAB) Superfund Record of Deci- 
sion (EPA Region 5): Long Prairie Site, Long Prairie, Minne- 
sota (first remedial action), June 1988. Final report. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). 27 
Jun 1988. 66p. (EPA/ROD/R—05-88/066). NTIS, PC 
A04/MF AQ}. 

The Long Prairie site, as defined by the extent of the plume 
of contaminated ground water, extends 2,100 feet by 1,000 feet in 
Long Prairie, Todd County, Minnesota. The Long Prairie River 
flows within 500 feet of the contaminant plume. In August and Oc- 
tober 1983, routine municipal well monitoring by the Minnesota 
Department of Health (MDH) indicated contamination in two of 
five municipal wells. The MDH ordered the two wells shut down 
in October 1983, and in November 1983, issued an advisory to pro- 
vide bottled water for area residents. About 50 of the area’s 300 
private wells were affected by the ground-water contamination. 
The selected remedial action for the site includes: ground-water 
pump and treatment using air stripping with discharge to the river; 
spill treatment using active soil venting; and ground-water monitor- 
ing. 


18325 (PB—89-135966/XAB) Portland cement plants - 
background information for promulgated revisions to stand- 
ards. Final report. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards). Jul 1988. 66p. (EPA—450/3-85/ 
003B). NTIS, PC A04/MF AOl1. 

See also PB—86-100476. 

Revisions to the monitoring, recordkeeping, and reporting 
requirements associated with standards of performance for portland 
cement plants (40 CFR 60.60) were proposed in the Federal Regis- 
ter on September 10, 1985 (50 FR 36956). These requirements are 
being promulgated under the authority of Section 114 of the Clean 
Air Act. The document contains a summary of the comments on 
the proposed revisions to the standards, the Agency's response to 
the comments, and a summary of the changes to the revised stand- 
ards since proposal. 
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18326 (PB—89-139117/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K009 and 
K010 (proposed). April, R.; Labiosa, J. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Solid 
Waste). Dec 1988. 78p. (EPA—530/SW-89/017C). NTIS, 
PC AO5/MF AOl1 

See also PB—89-139349 and PB—83-139646. 

This document provides background information on EPA's 
technical support for seiecting and developing treatment standards 
for the constituents to be regulated for the K009 and KO010 wastes. 
Section 2 presents waste-specific information, the number and loca- 
tion of facilities affected by the land-disposal restrictions, the waste- 
generating process, and waste-characterization data. Section 3 dis- 
cusses the applicable and demonstrated technologies used to treat 
the waste or similar wastes, and Section 4 summarizes the available 
performance data, including data on which the treatment standards 
are based. Section 5 explains EPA's determination of BDAT, while 
Section 6 discusses the selection of constituents proposed for regu- 
lation. Determination of treatment standards is presented in Section 
Ts 


18327 (PB—89-139349/XAB) Best demonstrated and 
available technology (BDAT) background document for K028, 
K029, K095, K096 (proposed). Jones, L.; Berlow, J. (Envi- 
ronmental Protection Agency, Washington, DC (USA). 
Office of Solid Waste). 28 Dec 1988. 104p. (EPA—530/SW- 
89/017M). NTIS, PC A06/MF AOl1. 

See also PB—89-139117. 

This document provides backgrourd information on EPA's 
rationale and technical support for selecting the proposed constitu- 
ents to be regulated in KO28 waste and for developing proposed 
treatment standards for these constituents. The document also pro- 
vides the Agency’s rationale and technical support for proposing a 
standard of No Land Disposal Based on No Generation for all 
KO29 nonwastewaters and a standard of No Land Disposal Based 
on Recycling for all KO95 and KO96 nonwastewaters. The 
Agency is not proposing treatment standards for wastewater forms 
of KO29, KO95, or KO96. The Agency may develop such treat- 
ment standards prior to May 8, 1990 if there is an identified need 
for such standards (i.e., if wastewater forms of the listed wastes are 
proven to be generated). 


18328 (PB—89-139646/XAB) Best demonstrated avail- 
able technology (BDAT) background document for K011, 
K0i3, and K014 (proposed). April, R.; Chatmon-McEaddy, 
M. (Environmental Protection Agency, Washington, DC 
(USA). Office of Solid Waste). Dec 1988. 197p. (EPA— 
530/SW-89/017B). NTIS, PC A09/MF AO1. 

This document provides background information on EPA's 
technical support for selecting and developing the proposed treat- 
ment standards for the constituents to be regulated in acrylonitrile 
wastes. Section 2 presents waste-specific information (the number 
and location of facilities affected by the land-disposal restrictions, 
the waste-generating process, and waste characterization data). The 
technologies used to treat the waste or similar wastes are discussed 
in Section 3. All available performance data, including data on 
which the treatment standards are based, are presented in Section 4. 
Section 5 explains EPA's determinations of BDAT, and Section 6 
discusses the selection of constituents to be regulated. The pro- 
posed treatment standards are determined in Section 7. 
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5302 Assessment Of Energy Technologies 


18329 (NEI-NO—75) Environmental consequences from 
various energy alternatives. Effluents from the combustion of 
petroleum versus wood. Borring, J.; Fuglestvedt, J.; Hjelle, 
D. (Oslo Univ. (Norway). Raadet for Natur- og Miljoefag). 
1985. 49p. (In Norwegian). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88756600/JAW. 

The report deals with the environmental consequences from 
the various energy alternatives in Norway, and focuses on the pol- 
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luting effluents from the combustion of petroleum and wood. The 
effluents from the various heating and hot water supply are com- 
pared, and the environmental consequences by the increased use of 
wood-fuelled systems are analysed. The analysis is done by means 
of the MEG (Multimedia Environmental Goals) method for the 
evaluation of noxious conditions. 5 figures. 


18330 (ORNL—6450/R12) Environmental Regulatory 
Update Table, December 1988. Houlberg, L.; Langston, 
M.E.; Nikbakht, A.; Salk, M.S. (Oak Ridge National Lab., 
TN (USA)). Jan 1989. Contract AC05-840R21400. 107p. 
NTIS, PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007901/JAW. 

The Environmental Regulatory Update Table provides infor- 
mation on regulatory initiatives of interest to DOE operations and 
contractor staff with environmental management responsibilities. 
The table is updated each month with information from the Federal 
Register and other sources, including direct contact with regulatory 
agencies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


55 BIOMEDICAL SCIENCES, BASIC 
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REFER ALSO TO CITATION(S) 18337 
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REFER ALSO TO CITATION(S) 17190, 18440 


18331 (DOE/ER/13709—2) Molecular characterization 
of phytochrome from green Avena: Progress report. Pratt, 
L.H. (Georgia Univ., Athens (USA). Dept. of Botany). 31 
Jan 1989. Contract FG09-87ER13709. 6p. NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007667/JAW. 

Because seven monoclonal antibodies (MAbs) directed to 
green-oat phytochrome has been produced at the University of 
Georgia by the end of the first year of funding, no effort to 
produce new ones was made during the past year. Only if the occa- 
sion arises will an effort to make new ones during this coming year 
be made. For example, if we are successful in obtaining sufficiently 
pure, undenatured green-oat phytochrome to make the attempt 
worthwhile, then we will try to obtain MAbs directed to the un- 
denatured chromoprotein. Such MAbs would be of value for im- 
munoadsorption of green-oat phytochrome and its immunoquantita- 
tion in crude plant extracts. As indicated in the previous progress 
report, we had prepared MAbs to the major contaminants in our 
green-oat phytochrome preparations. During the past year, we also 
prepared rabbit antibodies to these same contaminants. Affinity col- 
umns were prepared using each of these antibody preparations. Our 
goal was to use one or more of these affinity columns to purify 
green-oat phytochrome further by adsorbing out the contaminants, 
thereby leaving behind a purer solution of green-oat phytochrome. 
In each case, however, we found that nct only was too little con- 
taminating protein adsorbed to be effective, but that sufficient 
green-oat phytochrome was also non-specifically adsorbed to the 
column to make this procedure ineffective. We have therefore 
abandoned this approach. In the coming year, we will therefore 
continue to try further more "conventional” methods of purifying 
green-oat phytochrome. Our present purification protocol is de- 
scribed in the enclosed Photochem. Photobiol. 


18332 (DOE/EV/01300—51) Organization of the R 
chromosome region in maize: Final progress report, June 1, 
1983--May 31, 1986. Kermicle, J. (Wisconsin Univ., Madi- 
son (USA). Lab. of Genetics). Feb 1989. Contract AC02- 
76EV01300. 8p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006949/JAW. 

For the present study, insertional mutagenesis using transpos- 
able sequences proved the most effective means of producing {und 
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R} variants for fine structure study. Considerable effort was direct- 
ed toward developing this means of mutagenesis. It was also neces- 
sary to describe the pattern of recombination that prevailed in this 
region when insertions were present. Thus some of the topics con- 
sidered as separate items in the following discussion concern trans- 
posable element behavior and recombination as such. Until recent- 
ly, genetic analysis had been the principal means of investigating 
{und R} structure and function. With the advent of molecular clon- 
ing of maize genes by transposon tagging, a more direct means of 
investigating {und R} structure was envisioned. This possibility was 
realized. We are now collaborating with these investigators to inte- 
grate genetic and molecular sources of evidence. This document 
summarizes publications of research sponsored by this grant, and 
receni findings that appear to be major advances but concerning 
which further experiments are in progress. 12 refs. 


18333 (INIS-mf—11349, pp 2) Use of y-/sup 32/P-ATP 
in genetic engineering investigations. Mendel, R.R.; Schie- 
mann, J. (Akademie der Wissenschaften der DDR, Gatersle- 
ben. Zentralinstitut fuer Genetik und Kulturpflanzenfors- 
chung). Oct 1988. (In German). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88705526/JAW. (CONF- 
8810300—). 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


18334 (IS-T—1327) Fluorescence line-narrowing spec- 
trometry: Application to the study of benzo[a]pyrene metabol- 
ic pathways. Zamzow, D.S. (Ames Lab., IA (USA)). Jul 
1988. Contract W-7405-ENG-82. 103p. NTIS, PC A06/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007609/ 
JAW. 

The application of fluorescence line-narrowing spectrometry 
(FLNS) to the study of the pathways involved in the metabolic ac- 
tivation of the environmental contaminant and _ carcinogen 
benzo[a]pyrene is described. Fluorescence line-narrowed (FLN) 
spectra of benzo[a]pyrene, 6-methyl-benzo[a]pyrene, and a number 
of benzo[a]pyrene-nucleoside adducts are presented. The activation 
of benzo[a]pyrene (BP) to metabolites capable of binding to DNA 
in the in vitro horseradish peroxidase-catalyzed binding of BP to 
DNA, the DNA from mice exposed (in vivo) to BP, and the DNA 
from fish exposed (in vivo) to a number of polycyclic aromatic hy- 
drocarbons, including BP, is investigated by the analysis of the 
FLN spectra obtained from these samples. 65 refs., 22 figs., 4 tabs. 


5504 Genetics 
REFER ALSO TO CITATION(S) 18332 


5505 Metabolism 


REFER ALSO TO CITATION(S) 17183, 18334, 18452 


18335 (INIS-mf—11349, pp 1) Isolation of carnitine and 
its metabolites from biological matrices by high-performance 
liquid chromatography. Schatton, P.; Ecknig, W.; Koehler, 
P.; Dube, G. (Akademie der Wissenschaften der DDR, 
Berlin. Zentralinstitut fuer Physikalische Chemie). Oct 1988. 
(In German). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE88705526/JAW. (CONF-8810300—). 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


18336 (INIS-mf—11349, pp 1) Toxicokinetics of phenoxy 
alkanoic acids. Klemm, W.; Morgenroth, U.; Joram, U. 
(Arzneimittelwerk, Dresden (German Democratic Repub- 
lic)). Oct 1988. (In German). NTIS (US Sales Only), PC 
A02/MF AOl1. Order Number DE88705526/JAW. (CONF- 
8810300—). 
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From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


5506 Medicine 


REFER ALSO TO CITATION(S) 18412, 18412, 18415, 18415, 18422, 18457, 
18458, 18913, 18916, 18917 


18337 (CEA-CONF—9675) Specific metabolic pattern re- 
lated to the hallucinatory activity in schizophrenia. Huret, 
J.D.; Martinot, J.L.; Lesur, A.; Mazoyer, B.; Pappata, S.; 
Syrota, A.; Baron, J.C.; Lemperiere, T. (CEA, 91 - Orsay 
(France). Service Hospitalier Frederic Joliot). 1988. 4p. 
(CONF-880834—). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88756868/JAW. 

From 1. congress of the European Association of Nuclear 
Medicine; Milan, Italy (29 Aug 1988). 

A clinical and PEI study using 18/sub F/- fluorodeoxyglu- 
cose for measuring local cerebral glucose metabolism with the aim 
of showing a specific pattern related to the hallucinatory activity, is 
presented in schizophrenic patients ali experiencing hallucinations 
or pseudo-halluccinations. 


18338 (CNIC-I—002, pp 386-392) Research on medical 
applications of radioisotopes and radiation in Australia. 
Hardy, C.J. (Autralian Atomic Energy Commission). 1987. 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The Australian Atomic Energy Commission (AAEC) pro- 
duces and distributes commercially in Australia and abroad a range 
of radioisotopes and radiopharmaceuticals for medical applications. 
The AAEC carries out research and development on new and im- 
proved processes and procucts is collaboration with medical spe- 
cialists in hospitals and research workers in other organisations. Ex- 
amples of these processes and products are: a gel generator for pro- 
duction of /sup 99m/Tc; radiopharmaceuticals for diagnosis of tu- 
mours and brain disease and therapy for arthritis; /sup 64/Cu for 
study of copper metabolism; and monoclonal antibodies for tumour 
diagnosis and therapy. New medical applications in Ausiralia of 
neutron irradiation include the measurement of total body nitrogen 
and neutron capture in boron-labelled compounds in vivo for mela- 
noma therapy. 


18339 (EGG-M—88033) Imaging with ''B of intact tis- 
sues using magnetic resonance gradient echoes. Richards, 
T.L.; Bradshaw, K.M.; Freeman, D.M.; Sotak, C.H.; Gavin, 
P.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 1988. 
Contract AC07-761D01570. 7p. (CONF-8805150—3). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89005277/JAW. 

From 4. international conference on neutron capture ther- 
apy; Bremen, F.R. Germany (31 May 1988). 

Boron neutron capture therapy (BNCT) is a proposed 
method of treating Glioblastoma Multiforme. BNCT is based on 
1°B intake by the tumor and in-situ activation by neutron beam. It 
is estimated that to have successful BNCT, a '°B delivery mecha- 
nism must deposit 20 ppM or more of 'B within the tumor. To 
study and understand this delivery mechanism, '!B can be used in- 
stead of '°B. The pharmacokinetics of any compound using "™B 
will be the same as 1°B. The advantage of using ''B over '°B is its 
greater nuclear magnetic resonance sensitivity for both spectrosco- 
py and imaging. The use of ''B imaging to detect and quantitat: 
boron uptake non-invasively in animal tumor modes will facilitate 
continued work with '°B. Preliminary work has shown that '"B 
nuclear magnetic resonance (NMR) spectroscopy (nonlocalized) 
can detect ™B in intact mouse tissues and the area under the boron 
peak correlates with the total boron content (correlation coefficient 
of 0.997). Once the ability to non-invasively measure the boron 
compound is established using magnetic resonance imaging (MRI) 
combined with spectroscopy, we will be able to address the follow- 
ing questions: (1) what is the optimum method of boron administra- 
tion for maximum tumor selective uptake, (2) at what time is peak 
tumor boron concentration after infusion, and (3) what is the dose 
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distribution in the head (based on neutron radiation and boron con- 
centration)? The purpose of this study was to test the feasibility of 
imaging ''B in intact tissues using magnetic resonance. 


18340 (EGG-M—88040) A proposed protocol for clinical 
trials of boron neutron capture therapy in glioblastoma muiti- 
forme. Dorn, R.V. III; Spickard, J.H.; Griebenow, M.L. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1988. Contract 
AC07-761D01570. 3p. (CONF-8805150—9). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89005173/JAW. 

From 4. international conference on neutron capture ther- 
apy; Bremen, F.R. Germany (31 May 1988). 

Neutron capture therapy (NCT) was suggested in theory as 
a treatment for malignant tumors some 50 years ago. Since then 
considerable data have accumulated on the mechanisms of action 
and possible application of this technique. A comprehensive nation- 
al boron neutron capture therapy (BNCT) research program at the 
Idaho Nationai Engineering Laboratory (INEL) has been estab- 
lished directed toward further investigating this theory and toward 
validating (or invalidating) NCT as a treatment for human malig- 
nancy. As one component of this research program, a proposed 
protocol has been developed for a controlled study of the use of 
BNCT for the treatment of Glioblastoma Multiforme (GM). 1 fig. 


18341 (EGG-M—88042) High resolution '°B and ''B nu- 
clear magnetic resonance (NMR) spectroscopy of 
Na2Bi2Hi:1SH impurities and metabolites. Samsel, E.G.; 
Miller, D.L. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1988. Contract ACO7-761D01570. 3p. (CONF-8805150—8). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89005174/JAW. 

From 4. international conference on neutron capture ther- 
apy; Bremen, F.R. Germany (31 May 1988). 

High-resolution {l—brace}!H{r<—brace}!°B and 'B nuclear 
magnetic resonance (NMR) has been investigated as a tool for in- 
vitro examination and analysis of the proposed neutron capture 
drug, Na2Bi2Hi:SH, its impurities, and its metabolites. The instru- 
ment used was a 7 T, superconducting IBM NR-300, operating at 
96.3 MHz for ''B and 32.2 MHz for B. High-quality spectra of 
both nuclei were obtained at concentrations in the 100-500 ppM 
(boron) range with acquisition periods of minutes to a few hours. A 
broad background resonance due to borosilicate glass probe compo- 
nents limits the sensitivity of this instrument. Nevertheless, signals 
for both nuclei were visible in dog blood serum samples at boron 
concentrations as low as 30 ppM. 2 refs., 1 tab. 


18342 (FRNC-TH—3374) Physiology and physiopatho- 
logy of central type Benzodiazepine receptors: Study in the 
monkey and in human brain using positron emission tomogra- 
phy. Hantraye, P. (Paris-6 Univ., 75 (France); Centre Na- 
tional de la Recherche Scientifique, 91 - Gif-sur-Yvette 
(France). Centre des Faibles Radioactivites; CEA, 91 - 
Orsay (France). Service Hospitalier Frederic Joliot). 1987. 
26lp. (In French). NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE88757012/JAW. 

A new non-invasive technique that allows to study in a 
living subject central type benzodiazepine receptors is developed. A 
combined approach is applied using a specific positron-emitting ra- 
diotracer for the in vivo labelling of the receptors and positron 
emission tomography allowing, by external detection, a quantitative 
determination of tissue radioactivity. The radioligand used for the 
in vivo labelling of benzodiazepine receptors is the antagonist RO 
15-1788 labelled with carbon 11. The various stages of the study 
are described: in vivo characterization in the monkey of central 
type benzodiazepine receptors; characterization of central type ben- 
zodiazepine receptors in human brain using selective molecules for 
the BZ1 benzodiazepine subclass; demonstration of the heterogene- 
ity of central type benzodiazepine receptors in the brain; study of 
pathological alteration of benzodiazepine receptors in experimental 
epilepsy. 
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18343 (INIS-BR—1409, pp 81) Hyperthermia - A new 
modality for cancer. Part II - Physical principles for hyperth- 
ermia. Fernandes, R.F. (Sao Paulo Univ., Ribeirao Preto, 
SP (Brazil). Faculdade de Medicina). 1987. (In Portuguese). 
NTIS (US Sales Only), PC A1l2/MF A0O1. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 


18344 (INIS-BR—1409, pp 134) Administration of ra- 
dioisotopes in the services of nuclear medicine. Souto, S.L.L.; 
Elbern, A.W. (Rio Grande do Sul Univ., Porto Alegre 
(Brazil). Dept. de Engenharia Nuclear). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC Al2/MF AOl. Order 
Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 







18345 (INIS-BR—1409, pp 142-148) Quality control of 
radiological equipments in several services in Sao Paulo, SP 
(Brazil). Lichtenstein, R.L.; Watanabe, S.; Vizeu, D.M. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC Al2/MF AO1. Order 
Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Twenty-eight radiodiagnosis equipments (X-Ray) are evalu- 
ated by the following parameters: voltage, current in the tube, size 
of the object, time of exposure and collimation. Kits from the Radi- 
ation Measurements Incorporated are used. Exposures simulating 
two radiological techniques: skull and pelvis are presented and the 
dose on the skin are measured by thermoluminescent dosimeters. 
(M.A.C.). 


18346 (INIS-BR—1409, pp 103) Evaluation radiation 
levels in different surgeries. Santos, M.C.P.; Almeida, A. de; 
Bellucci, A.D.; Ghilardi Netto, T. (Sao Paulo Univ., Ri- 
beirao Preto, SP (Brazil). Faculdade de Filosofia, Ciencias e 
Letras). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF AOl1. Order Number DE88705520/JAW. (CONF- 
8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 


18347 (INIS-BR—1409, pp 34-46) New techniques in the 
physics of diagnostic radiology. Jennings, R.J. (Food and 
Drug Administration, Rockville, MD (USA). Center for 
Devices and Radiological Health). 1987. NTIS (US Sales 
Only), PC A1l2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The basic physics involved in the generation of X-rays and 
in the energy dependence of their interaction with matter are re- 
viewed. Some applications of those ideas in both conventional X- 
ray imaging and in new imaging techniques are studied. Methods 
for the optimization of X-ray diagnostic imaging system are dis- 
cussed. (M.A.C.). 


18348 (INIS-BR—1409, pp 47-50) Image processing in 
medicine. Robilotta, C.C. (Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Ai2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The image formation, its use, analysis and processing are 
briefly discussed. The role of the doctor in this method of diagnosis 
and/or treatment is emphasized. (M.A.C.). 


18349 (INIS-BR—1409, pp 91-94) Computerized differ- 
entiation of radiologic images. Almeida, A. de; Ghilardi 
Netto, T. (Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Fa- 
culdade de Filosofia, Ciencias e Letras). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC A12/MF A0Ol. Order 
Number DE88705520/JAW. (CONF-8710445—). 
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From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A study to get informations about the concentration of mate- 
rials that appear in an irradiated object, is presented. The use of this 
basic theory associated with digital techniques is reported to get 
distinct images from two superposed structures of the irradiated 
object. (M.A.C.). 


18350 (INIS-BR—1409, pp 104) Nationwide necessity of 
increase the radiation protection and radiological diagnosis 
programs. Araujo, A.M.C. de; Freitas, L.C. de. (Instituto de 
Radioprotecao e Dosimetria, Rio de Janeiro, RJ (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE88705520/JAW. (CONF-8710445— 
). 


From 2. Brazilian Congress of Physicists in Medicine; Sao 


Paulo, Brazil (10 Oct 1987). 


18351 (INIS-BR—1409, pp 96-102) Image in nuclear do- 
simetry using thermoluminescent dosimetry. Guinsburg, G.; 
Matsuoka, M.; Watanabe, S. (Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica). 1987. (In Portuguese). NTIS (US Sales 
Only), PC Al2/MF AOl. Order Number DE88705520/ 
JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A low cost methodology to produce images of internal sick 
organs by radioisotopic intake, is presented. Dosimetries of thermo- 
luminescent material and Teflon (ratio:50%) in bidimensional matrix 
shape are used with a Pb collimator. This collimator-bidimensional 
matrix system was tested "in vivo” and in thyroid phantoms using/ 
sup 99m/Tc. A comparative evaluation between this method and 
the scintigraphy one is presented. (M.A.C.). 


18352 (INIS-BR—1409) Proceedings of the 2. Brazilian 
Congress of Physicists in Medicine. (Associacao Brasileira de 
Fisicos em Medicina, Sao Paulo, SP). 1987. 259p. (In Portu- 
guese). (CONF-8710445—). NTIS (US Sales Only), PC 
A12/MF AO1. Order Number DE88705520/JAW. 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Some papers on radiotherapy, dosimetry and image process- 
ing are presented. (E.G.). 


18353 (INIS-BR—1409, pp 71-80) Determination of 
patient’s contour for use in radiotherapeutic planning by 
microcomputer. Elbern, A.W.; Souto, S.L.L. (Rio Grande 
do Sul Univ., Porto Alegre (Brazil). Escola de Engenharia). 
1987. (In Portuguese). NTIS (US Sales Only), PC A1l2/MF 
A01. Order Number DE88705520/JAW. (CONF-8710445— 


). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A system for measuring the contour of patients based on a 
mechanical device, is described. During the movement of the 
device's tip, over the patient’s contour, changes in the resistence of 
three potenciometers are reported, and the device changes its 
angles. Voltage changes produced by resistence variation, are digi- 
talized by an analog to digital converter in a micro-computer. The 
mathematical routines for processing the acquired data, and the ob- 
tained results are discussed. (M.A.C.). 


18354 (INIS-BR—1409, pp 118-123) In vivo tissue het- 
erogeneity influence on dose distributhon in high energy ra- 
diotheraphy with x ray. Aldred, M.A. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica). 1987. (In Portuguese). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

In vivo effects of tissue heterogeneity of pelvic region on 
dose distribution are studied. Eight patients under radiotherapy 
with linear accelerator are analysed. Thermoluminescent dosimeters 
placed under the skin are used for dose measurements of radiation 
beams. A comparative evaluation between this study and homogen- 
eneous phantoms is presented. (M.A.C.). 
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18355 (INIS-BR—1409, pp 124) Planning of radiothera- 
pic treatments by a basic program for microcomputers. Fi- 
gueiredo, J.M.A. (Instituto de Radioterapia Sao Francisco 
Ltda, Belo Horizonte (Brazil)). 1987. (In Portuguese). NTIS 
(US Sales Only), PC A1l2/MF A0Ol. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Published in summary from only. 







































18356 (INIS-BR—1409, pp 125-128) Compensator of 
absent tissue. Foerster, C.E.; Vieira, A.J.B.; Mendonca, 
A.D.V.; Horst, I.N.O.F. 1987. (In Portuguese). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A tissue compensating filter for radiotherapy is presented. 
The photogrammetric method for obtention of the filter is reported 
and isolevel curves are studied by this method. (M.A.C.). 

































































18357 INIS-BR—1409, pp 52-56) Relationship between 
milligram-hours quantity and doses at points A and B in gyn- 
ecologic brachytherapy. Martins, H.L.; Albuquerque, L.F. 
1987. (In Portuguese). NTIS (US Sales Only), PC A12/MF 
AOl. Order Number DE88705520/JAW. (CONF-8710445— 


:: 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A comparison of mghr prescrition (Fletcher's system) to 
doses at points A and B (Manchester's system) in gynecologic bra- 
chytherapy is presented. The dose rate at points A and B from 
computerized isodose curves is studied. The f ratio = (dose rates)/ 
(mgRaeq) is measured by: the ovoid charge, the curvature of uter- 
ine probe, the shifting charge of uterine probes, the lateral shifting 
of extern orifice in relationship of extern orifice in relationship to 
the pelve, the separation between the ovoids and the angulation of 
uterine probe. (M.A.C.). 































































































18358 (INIS-BR—1409, pp 95) Iridium activation in the 
IEA-R-1 reactor of IPEN/CNEN-Sao Paulo, Brazil, for use 
in brachtherapy. Cruz, J.C. da; Costa, C.A.R. da. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF A0Ol1. Order Number DE88705520/JAW. (CONF- 
8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 


















































18359 (INIS-BR—1409, pp 70) Whole-body irradiation 
by a cobalt teletherapy unity with its collimators displaced. 
Goncalves, J.F.; Pereira Junior, P.P.; Cecatti, S.G.P.; Silva, 
M. da P.; Guedes, L.M.A. (Instituto Nacional do Cancer, 
Rio de Janeiro, RJ (Brazil)). 1987. (In Portuguese). NTIS 
(US Sales Only), PC A12/MF AOl. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 






























































18360 (INIS-BR—1409, pp 131-133) SPECT quality con- 
trol tests. Robilotta, C.C.; Rebelo, M.F.S.; Oliveira, M.A.; 
Abe, R. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica; Sao 
Paulo Univ., SP (Brazil). Faculdade de Medicina). 1987. (In 
Portuguese). NTIS (US Sales Only), PC A12/MF AOl1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Quality control tests of tomographic system composed by a 
rotatory chamber (CGR Gammatomome T-9000) and a microcom- 
puter are presented. Traditional quality control tests for scintilation 


chambers and specific tests for tomographic systems are reported. 
(M.A.C.). 



























































ERA-14/9 / 2606 


18361 (INIS-mf—11347, pp K34) Hints for suitable real- 
ization of quality assurance in biomedical radiography. 
Hauptmann, A.; Brendel, G. (VEB Transformatoren- und 
Roentgenwerk, Dresden (German Democratic Republic)). 
Oct 1988. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl. Order Number DE89780055/JAW. (CONF- 
8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 






18362 (INIS-mf—11347, pp K42) Measures for quality 
assurance in a department of basic radiological care. Widera, 
A.; Storch, W. (Bezirkskrankenhaus, Hoyerswerda (German 
Democratic Republic)). Oct 1988. (In German). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18363 (INIS-mf—11347, pp K63) Increase of efficiency 
of X-ray diagnostics in basic medical care by topical diagnos- 
tic strategies. Guenther, H.; Ewert, P.; Knuth, P.; Anger- 
stein, W. (Staedtisches Krankenhaus Friedrichshain, Berlin 
(German Democratic Republic)). Oct 1988. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18364 (INIS-mf—11347, pp K89) Computer and magnet- 
ic resonance tomography in children. Kaufmann, H.J. (Freie 
Univ. Berlin (Germany, F.R.)). Oct 1988. (in German). 
NTIS (US Sales Only), PC A08/MF AO1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18365 (INIS-mf—11347, pp K95) X-ray intensifying 
screens from Tm/sup 3+//Gd/sup 3+/ - co-doped LaOBr 
phosphors. Starick, D.; Golovkova, S.I.; Gurvic, A.M.; 
Herzog, G.; Dietzel, K.; Katomina, R.V. (Ernst-Moritz- 
Arndt-Universitaet, Greifswald (German Democratic Re- 
public). Sektion Chemie; Nauchno-Issledovatel’skij Inst. 
Rentgenologii i Radiologii, Moscow (USSR); VEB Mikroe- 
lektronik Leuchtstoffwerk, Bad Liebenstein (German 
Democratic Republic)). Oct 1988. (In German). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18366 (INIS-mf—11347, pp K96) Imaging sensitivity of 
the CCD X-ray television. Anders, W.; Beuthan, W.; Kegel, 
W. (Militaermedizinische Akademie, Bad Saarow (German 
Democratic Republic). Inst. fuer Radiologie; VEB Transfor- 
matoren- und Roentgenwerk, Dresden (German Democratic 
Republic)). Oct 1988. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. Order Number DE89780055/JAW. 
(CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18367 (INIS-mf—11347, pp K97) Optimization of radi- 
ation burden and contrast of X-ray images. Beger, H. (VEB 
Transformatoren- und Roentgenwerk, Dresden (German 
Democratic Republic)). Oct 1988. (In German). NTIS (US 
Sales Only), PC AO8/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 






2607 / ERA-14/9 


From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18368 (INIS-mf—11347, pp K98) Use of electret ioniza- 
tion chambers for quality control in X-ray diagnostics. Rei- 
chel, G.; Pretzsch, G. (Medizinische Akademie, Magdeburg 
(German Democratic Republic). Radiologische Klinik; 
Technische Univ., Dresden (German Democratic Republic). 
Sektion Physik). Oct 1988. (In German). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE89780055/ 
JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18369 (INIS-mf—11347, pp K100) Evaluation of diag- 
nostic X-ray beam quality parameters from measurements of 
transmission curves. Wylezinska, M.; Dabrowski, R.; Gwiaz- 
dowska, B.; Tolwinski, J. (Maria Sklodowska-Curie Insti- 
tute, Warsaw (Poland). Cancer Center). Oct 1988. NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18370 (INIS-mf—11347, pp K101) Prospect of image 
storing devices and processing units in X-ray diagnostics. 
Haendler, B.; Schneider, P. (VEB Transformatoren- und 
Roentgenwerk, Dresden (German Democratic Republic); 
Technische Univ., Dresden (German Democratic Repub- 
lic)). Oct 1988. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE89780055/JAW. (CONF- 
8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18371 (INIS-mf—11347, pp K102) Videometry, a new 
radiological diagnostic technique. Weissbrodt, M.; Raue, I; 
Keller, A.; Borte, G.; Pankau, H.; Behring, T. (Karl-Marx- 
Universitaet, Leipzig (German Democratic Republic). Ber- 
eich Medizin; Technische Hochschule, Ilmenau (German 
Democratic Republic)). Oct 1988. (In German). NTIS (US 
Sales Only), PC AO08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18372 (INIS-mf-—11347, pp K103) Use of artificial intel- 
ligence methods supporting medical decisive processes in X- 
ray diagnostics and radiotherapy. Schueler, W.; Bocklisch, 
S.F.; Posthoff, C. (Bezirkskrankenhaus Karl-Marx-Stadt 
(German Democratic Republic); Akademie der Wissens- 
chaften der DDR, Kari-Marx-Stadt. Inst. fuer Mechanik; 
Tech. Univ., Karl-Marx-Stadt (German Democratic Repub- 
lic)). Oct 1988. (In German). NTIS (US Sales Only), PC 
uae. AO1. Order Number DE89780055/JAW. (CONF- 
0283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18373 (INIS-mf—11347, pp K105) Special point of view 
regarding the spine diagnostic strategies. Zimmermann, R.A. 
(Pennsylvania Univ., Philadelphia (USA)). Oct 1988. NTIS 
(US Sales Only), PC A0O8/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988) 
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18374 (INIS-mf—11347, pp K138) Effects of ionic and 
non-ionic X-ray contrast media on myocardial perfusion. 
Jonczyk, A.; Strangfeld, D.; Romaniuk, P.; Schueler, F.; 
Modersohn, D.; Frenzel, R. (Humboldt-Universitaet, Berlin 
(German Democratic Republic). Bereich Medizin (Charite)). 
Oct 1988. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl. Order Number DE89780055/JAW. (CONF- 
8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18375 (INIS-mf—11347, pp K141) Animal experiments 
on microcirculation of ionic and non-ionic contrast media. 
Klopp, R.; Niemer, W.; Schippel, W. (Humboldt-Univétsi- 
taet, Berlin (German Democratic Republic). Bereich Medi- 
zin (Charite)). Oct 1988. (In German). NTIS (US Sales 
Only), PC A0O8/MF AOl. Order Number DE89780055/ 
JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18376 (INIS-mf—11347, pp K142) Effects of ionic anc 
non-ionic contrast media (amidotrizoate, iopromide) on con- 
tractility, relaxation and perfusion of the heart. Modersohn, 
D.; Franz, N.; Linss, G.; Gola, G.; Specht, F.K.; Bruch, L. 
(Humboldt-Universitaet, Berlin (German Democratic Re- 
public). Bereich Medizin (Charite)). Oct 1988. (In German). 
NTIS (US Sales Only), PC A08/MF AO1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18377 (INIS-mf—11347, pp K 144) MRI of the abdomen. 
Considerations - normal anatomy. Govoni, A.F. (New York 
Univ., NY (USA). Medical Center). Oct 1988. NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18378 (INIS-mf—11347, pp K145) Dynamic cavernoso- 
graphy. Kolbenstvedt, A.; Klevmark, B. (Rikshospitalet, 
Oslo (Norway)). Oct 1988. NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE89780055/JAW. (CONF- 
8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18379 (INIS-mf—11347, pp K38) Measuring arrange- 
ment for checking the isocenter of teletherapy facilities, a 
contribution to quality assurance. Vogel, J.U.; Keiner, P. 
(Medizinische Akademie, Erfurt (German Democratic Re- 
public). Radiologische Klinik). Oct 1988. (in German). 
NTIS (US Sales Only), PC AO8/MF A0O1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18380 (INIS-mf—11347, pp K39) Present state of phy- 
sico-technical quality assurance and control of the GDR ra- 
diotherapy. Ruszczynski, G.; Hinz, K.P.; Feldheim, W. (In- 
stitut fuer Medizintechnik, Frankfurt/Oder (German Demo- 
cratic Republic)). Oct 1988. (In German). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE89780055/ 
JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 








55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 





18381 (INIS-mf—11347, pp K40) Quality control in 
therapy simulators and irradiation planning systems. Welker, 
K. (Akademie der Wissenschaften der DDR, Berlin. Zentra- 
linstitut fuer Krebsforschung). Oct 1988. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1l. Order Number 
DE89780055/JAW. (CONF-8810283—). 


From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18382 (INIS-mf—11347, pp K43) Radiobiological consid- 
erations on the efficient use of radiotherapy. Trott, K.R. 
(Saint Bartholomew's Hospital, London (UK)). Oct 1988. 
NTIS (US Sales Only), PC AO08/MF AO1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18383 (INIS-mf—11347, pp K45) Radiobiological aspects 
in preoperative radiotherapy of rectal cancer. Schmidt, W.; 
Kiene, S. (Ernst-Moritz-Arndt-Universitaet, Greifswald 
(German Der:ocratic Republic). Radiologische Klinik; 
Karl-Marx-Universitaet, Leipzig (German Democratic Re- 
public). Chirurgische Klinik). Oct 1988. (In German). NTIS 
(US Sales Only), PC A0O8/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18384 (INIS-mf—11347, pp K49) Estimation of the bio- 
logical efficiency of fractionated high dose rate afterloading 
using the linear-square equation. Glaser, F.H.; Moeldner, B. 
(Medizinische Akademie, Erfurt (German Democratic Re- 
public). Radiologische Klinik). Oct 1988. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18385 (INIS-mf—11347, pp K57) First experience on 
combined high-dose afterloading brachytherapy and hyperth- 
ermia in unoperated cervical cancer. Schorcht, J.; Zimmer- 
mann, M.; Redmann, M. (Medizinische Akademie, Dresden 
(German Democratic Republic). Radiologische Klinik). Oct 
1988. (In German). NTIS (US Sales Only), PC A08/MF 
A011. Order Number DE89780055/JAW. (CONF-8810283— 
>: 

From 25. congress of radiology of the Gesellschaft fuer Me- 


dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18386 (INIS-mf—11347, pp K83) Postoperative irradia- 
tion of the hip joint prevents periarticular calcifications. Ho- 
henberg, G.; Wandl-Hainberger, I. Oct 1988. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 


dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18387 (INIS-mf—11347, pp K87) Present state and pros- 
pect of neutron therapy in the GDR. Merkle, K.; Lessel, A. 
(Akademie der Wissenschaften der DDR, Berlin. Zentralin- 
stitut fuer Krebsforschung). Oct 1988. (In German). NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 


From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 
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18388 (INIS-mf—11347, pp K116) Scintiscanning in di- 
agnosis of tumorous skeletal diseases. Fritzsche, H.J.; 
Kadner, P.; Schneider, G. (Staedtische Klinik fuer Ortho- 
paedie und Rehabilitation, Leipzig (German Democratic 
Republic); Kari-Marx-Universitaet, Leipzig (German Demo- 
cratic Republic). Radiologische Klinik). Oct 1988. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. Order 
Number DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18389 (INIS-mf—11347, pp K165) New irradiation tech- 
nique of pharyngeal cancer with /sup 60/Co devices. Dal- 
luege, K.H.; Tunak, D.; Below, M.; Krueger, K. (Hum- 
boldt-Universitaet, Berlin (German Democratic Republic). 
Bereich Medizin (Charite)). Oct 1988. (In German). NTIS 
(US Sales Only), PC A0O8/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18390 (INIS-mf—1i1347) 25. Congress of Radiology of 
the Gesellschaft fuer Medizinische Radiologie der DDR. Ab- 
stracts of the papers presented. (Gesellschaft fuer Medizin- 
ische Radiologie der DDR, Berlin (German Democratic Re- 
public)). Oct 1988. 156p. (In German). (CONF-8810283—). 
NTIS (US Sales Only), PC AO8/MF A01. Order Number 
DE89780055/JAW. 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 

This volume contains the proceedings of the Twenty-Fifth 
Congress of the Society for Medical Radiology of the German 
Democratic Republic. 


18391 (INIS-mf—11349, pp 2) Significance of tritiated 
drugs in optimization of external therapy. Wohlrab, W.; 
Roemer, J. (Klinik und Poliklinik fuer Hautkrankheiten, 
Halle (German Democratic Republic); Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic Republic)). Oct 1988. (In German). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88705526/ 
JAW. (CONF-8810300—). 

From Workshop ‘synthesis and application of radioactively 
labelled organic compounds’; Rossendorf, German D.R. (4 Oct 
1988). 


18392 (INIS-mf—11351, pp 37-51) Total skin electron 
therapy: technique and dosimetry. Karzmark, C.J. (Stanford 
Univ., CA (USA). Dept. of Radiology). Aug 1987. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88705527/JAW. (CONF-8609339—). 

From 2. symposium of radiological physicists; Smolenice, 
Czechoslovakia (22 Sep 1986). 

Total skin electron therapy (TSET) is described in detail, in- 
cluding the techniques and dosimetry, for energies of about 3 to 7 
MeV at the patient and 4 to 10 MeV at the accelerator. The irra- 
diation beam requirements are identified including the field size, 
penetration, energy, dose, dose rate, field flatness, X-ray back- 
ground, boost fields, patient positioning and special patient needs. 
The methods are reviewed of obtaining very large fields required 
for TSET and dosimetric requirements are defined. Quality assur- 
ance programs are emphasized coupled with safety measures, such 
as interlocks precautions and routine checks, patient shielding, and 
especially beam monitoring. (L.O.). 8 figs., 1 tab., 20 refs. 


18393 (INIS-mf—11351, pp 132-139) Quality assurance 
in radiation therapy: physical aspects. Novotny, J.; Kovar, 
Z. (Ceskoslovenska Akademie Ved, Prague. Ustav Dozime- 
trie Zareni). Aug 1987. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88705527/JAW. (CONF-8609339— 
). 
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From 2. symposium of radiological physicists; Smolenice, 
Czechoslovakia (22 Sep 1986). 

The calculation is described of the cure rate versus the inci- 
dence of sequelae as a function of the dose. Of the possible logistic 
and probit (integrated normal) models available for similar calcula- 
tions, the probit one was used. The results are tabulated for cases of 
the cancer of the bladder, larynx, skin and lip, and for supraglottic 
cancer, respectively. The development of quality assurance guide- 
lines is outlined and the organisations involved are listed. Main 
sources and values of uncertainties in clinical dosimetry are indicat- 
ed and the reasoning is shown behind the generally recongnized 
95% confidence level. (L.O.). 6 figs., 1 tab., 11 refs. 


18394 (KAERI/RR—549/86) Clinical studies of /sup 57/ 
Co-BLM for tumor detection. Lee, Jhin Oh; Ryu, Yong 
Wun; Kim, Jang Hee. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1986. 31p. (In Korean). NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705855/JAW. 

Investigation with /sup 57/Co-Bleomycin in patients with 
the various cancers and in tumor bearing animals are described. In 
the patients, /sup 57/Co-Bleomycin appears to be one of the useful 
tumor-seeking radiopharmaceuticals, and worth applicable to clini- 
cal uses. Labelled yield of /sup 57/Co-Bleo. was about 97% by thin 
layer chromatography. The pyrogen free tests were performed to 
meet U.S.P. critical ranges. In clinical studies with /sup 57/Co- 
Bleo, 4 cases out of 5 patients with lung cancer, 2 cases among 3 
thyroid cancer patients, and all 3 hepatoma patients showed posi- 
tive tumor scans. The patients with stomach cancer, and the esoph- 
ageal cancer showed false negative scintigraphy. A case with pul- 
monary tuberculosis showed a positive scan while liver abscess 
showed a negative picture. The merits of /sup 57/Co-Bleomycin 
scintigraphy seems to be its relatively high affinity to tumors and 
low radiation hazard in spite of long physical half life. 


18395 (KAERI/RR—662/87) Studies on quality control 
of technetium-99m labelling kits. Kim, Jae Rok; Park, Kyung 
Bae; Awh, Ok Doo. (Korea Advanced Energy Research 
Inst.. Daeduk (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1987. 86p. (In Korean). NTIS (US Sales Only), PC A05/ 
MF AO! - OSTI; INIS. Order Number DE88705904/JAW. 

Various experiments for the quality control of Tc-99m la- 
belled radiopharmaceuticals such as Tc-99m-phytate, Tc-99m-MDP, 
Tc-99m-Tin Colloid, Tc-99m-DISIDA, Tc-99m-DTPA,Tc-99m- 
DMSA, Tc-99m-Gulcoheptonate, TC-99m-Pyrophosphate, Tc-99m- 
HSA, and Tc-99m-HAM were carried out. Labelling yield and ra- 
diochemical purity of each of the instant labelling kit of KAERI 
made were determined by means of radiochromatography. Biodis- 
tribution in mice and whole body or specific organ imagings of rab- 
bits were also carried out and discussed the relationship between 
the data of biodistributions and radiochemical purities. Labelling 
yeilds were above 98% for almost all of the labelling kits. The 
radio-pharmaceuticals were accumulated at each target organ with 
moderate specifities. In case of radiochemical purity of above 98%, 
the biodistribution and gamma imagings were also better. The kits 
of MDP and DISIDA were stable at least for four moths while the 
other kits at least eight months. 


18396 (LBL—25170) The development of a Compton lung 
densitometer. Loo, B.W.; Goulding, F.S.; Madden, N.W.; 
Simon, D.S. (Lawrence Berkeley Lab., CA (USA)). Nov 
1988. Contract AC03-76SF00098. 18p. (CONF-881103—36). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006654/JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

A field instrument is being developed for the non-invasive 
determination of absolute lung density using unique Compton 
backscattering techniques. A system consisting of a monoenergetic 
gamma-ray beam and a shielded high resolution high-purity-germa- 
nium (HPGe) detector in a close-coupled geometry is designed to 
minimize errors due to multiple scattering and uncontrollable at- 
tenuation in the chestwall. Results of studies on system perform- 
ance with phantoms, the optimization of detectors, and the fabrica- 
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tion of a practical gamma-ray source are presented. 3 refs., 6 figs., 2 
tabs. 


18397 (LBL—26501) The tuning algorithms used by the 
Donner 600 Crystal Tomograph. Moses, W.W.; Derenzo, 
S.E.; Geyer, A.B.; Huesman, R.H.; Uber, D.C. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1988. Contract ACO03- 
76SF00098. 8p. (CONF-881103—41). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007133/ 
JAW. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(9 Nov 1988). 

We describe the computer algorithms used to adjust the 
energy thresholds and timing delays in the Donner 600 Crystai To- 
mograph. These thresholds and delays are adjusted using 1890 com- 
puter controlled digital to analog converters (DAC’s) and a orbit- 
ing positron source. The energy threshold for each crystal is adjust- 
ed by measuring the counting rate of each crystal-crystal coinci- 
dence as a function of the DAC settings that control a pulse height 
window for the crystal in question. The DAC settings that corre- 
spond to the 511 keV photopeak are noted, thus determining the 
conversion from DAC setting to energy, and allowing the DAC’s 
to be set to any desired energy window. The DAC settings control- 
ling the timing delay for each channel are systematically adjusted 
to maximize the overall event rate. As these 1890 adjustments are 
coupled, we discuss the convergence of the tuning algorithms, and 
also report on the photomultiplier tube gain and timing variations 
over a period of 18 months. 7 refs., 6 figs. 


18398 (ORNL/TM—10839) Nuclear medicine program: 
Progress report for quarter ending March 31, 1988. Knapp, 
F.F. Jr.; Ambrose, K.R.; Callahan, A.P.; McPherson, D.W.; 
Srivastava, P.C.; Allred, J.F.; Blystone, S.L.; Lisic, E.C.; 
Rice, D.E.; Rogers, C.J. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 17p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007920/JAW. 

In this report the results of several studies with radioiodinat- 
ed fatty acid are described. Studies with the isolated Langendorff- 
perfused rat heart system have continued to evaluate the distribu- 
tion of [I-125]-15-(p-iodophenyl)-3-R,S-methylpentadecanoic acid 
(BMIPP) in myocardial lipids after 15 min of perfusion. At this 
time period 38--44% of the endogenous radioactivity is associated 
with material chromatographing in the region of triglycerides, 18-- 
21% in the region of diglycerides and only 6--10% in the area of 
free fatty acids. Thus, the isolated heart mimics the in vivo studies 
in demonstrating that the retention of radioiodinated BMIPP is as- 
sociated with lipid storage products. In addition, the synthesis of 
the isomeric mixture of 9- and 10-[I-125]-labeled iodooleic acid via 
formation of the corresponding a boronic acid intermediate is also 
described. The isomeric radioiodinated product mixture shows 
good heart uptake and retention (5 min, 3.45% dose/gm; 30 min, 
2.44% dose/gm; 60 min, 2.28% dose/gm) and demonstrate that this 
structural perturbation does not interfere with myocardial specifici- 
ty. 


18399 (PB—89-854491/XAB) Biomedical phantoms. Jan- 
uary 1977-January 1989 (Citations from the INSPEC: Infor- 
mation Services for the Physics and Engineering Communities 
data base). Report for January 1977-January 1989. (National 
Technical Information Service, Springfield, WA (USA)). 
Jan 1989. 89p. NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning the design, 
development, construction, and evaluation of various anthropomor- 
phic phantoms, used in radiotherapy and diagnostic radiology. The 
radiation characteristics of phantom materials are addressed, simu- 
lating human body tissue, muscles, organs, bones, and skin. (Con- 
tains 128 citations fully indexed and including a title list.) 


48400 (UCRL—99894) Sample sizes required to detect 
improvements in breast cancer survival. Moore, D.H. II. 
(Lawrence Livermore National Lab., CA (USA)). 30 Dec 
1988. Contract W-7405-ENG-48. Slip. (CONF-881259—2). 
NTIS, PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006279/JAW. 
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From 4. international symposium of the International Society 
Against Breast Cancer; Paris, France (5 Dec 1988). 

Breast cancer survival is the definitive measure of the effec- 
tiveness of cancer treatment. During the last three days we have 
seen several breast cancer survival curves presented by a variety of 
speakers. For example, one author compared survival among 
women with different percentages of cells expressing oncogene 
products. Others used survival curves for Swedish women to dem- 
onstrate the prognostic significance of DNA measurements of 
ploidy. Thus it is appropriate now to take a closer look at this sta- 
tistical tool. 


5507 Microbiology 
REFER ALSO TO CITATION(S) 16918, 16962, 17191 
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REFER ALSO TO CITATION(S) 18209 


18401 (PB—89-133490/XAB) Complex mixtures: meth- 
ods for in-vivo toxicity testing. (National Research Council, 
Washington, DC (USA). Commission on Life Sciences). 
1988. 239p. NTIS, PC A1l1/MF AOl1. 

Library of Congress catalog card no. 87-28178. 

The National Institute of Environmental Health Sciences 
asked the National Research Council (NRC) to evaluate the toxici- 
ty testing of mixtures and make recommendations for improving 
that testing. After reviewing both the toxicologic and epidemiolog- 
ic data on the adverse health effects of mixtures, the Committee on 
Methods for the In vivo Toxicity Testing of Complex Mixtures of 
the NRC concluded that a new approach, rather than new meth- 
ods, is the primary need. The report describes the rationale for this 
conclusion and presents a series of recommended strategies for test- 
ing mixtures. Appendices include: Origins of complex mixtures; 
Case studies establishing active agents and/or interactions in coin- 
plex mixtures; Case studies on strategies for testing the toxicity of 
complex mixtures; Predicting the joint risk of a mixture in terms of 
the component risks; Cancer models; Developmental toxicology; 
and Empirical modeling of the toxicity of mixtures. 


5520 Public Health 






REFER ALSO TO CITATION(S) 17223, 17554, 17555, 17693, 18199, 18200, 
18201, 18202, 18203, 18204, 18205, 18206, 18207, 18208, 18211, 18221, 18222, 
18223, 18224, 18225, 18226, 18227, 18228, 18229, 18448, 18449 


18402 (PB—89-130256/XAB) Mercury-control technolo- 
gy-assessment study: Troy Chemical Corporation, Newark, 
New Jersey. Preliminary survey report for the site visit of 
October 15, 1981. Final report. (Dynamac Corp., Rockville, 
MD (USA). Enviro Control Div.). 21 Jun 1982. 24p. NTIS, 
PC A03/MF AOl1. 

An on-site visit was made to the Troy Chemical Corpora- 
tion, Newark, New Jersey to evaluate control methods in place to 
reduce hazards to workers involved with mercury (7439976). Prod- 
ucts included antiskin agents, bactericides, bodying agents, de- 
foamers, dryers, mildewcides, preservatives, and wetting agents. 
Process descriptions were offered for raw mercury handling, mer- 
curic/mercurous chioride production, mercuric oxide production, 
organomercurial production. and mercury reclamation. Control 
methods described included mercury vapor control through the use 
of mercury vapor adsorbers, exhaust hoods, and condenser/ad- 
sorber systems. The oxide grinding and packaging system, PMA 
grinding exhaust system, and spill protection pallets were used. Cy- 
clones and filter bags were installed for reducing mercury particu- 
late concentrations in the areas of potential exposure. Personal pro- 
tective equipment, work practices, biological monitoring, and air- 
contaminant monitoring programs were described. The use of a 
sauna for removing mercury from the workers was a new approach 
that may reduce mercury levels in the body. It is suggested that the 
company investigate the ventilation of oven doors on the retorts in 
the mercury-reclamation facility. An in-depth survey is not recom- 
mended as adequate information was obtained. 
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18403 (CONF-8805248—Summ.) IAEA/FAO J training 
course on uses of isotopes and radiation in integrated pest 
management (IPM) with special reference to the sterile insect 
technique. (Florida Univ., Gainesville (USA)). 1988. Con- 
tract FG05-881E10636. 23p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89005061/JAW. 

From Use of isotopes and radiation in integrated pest man- 
agement; Gainesville, FL, USA (16 May 1988). 

This International Short Course which has been held in 
Gainesville, Florida, since 1963, was presented for the thirteenth 
time during the period 16 May through 24 June, 1988. Of the 20 
students selected 18 arrived in Gainesville for the course. The 
strength of the course results from the many who contribute their 
time and expertise to lecture or hold laboratories or demonstrations 
for the students. The quality of the lectures was excellent. The top 
personnel in the field of SIT, IPM and insect biology and control 
presented information on a variety of research and operational pro- 
grams. Appendix D contains copies of the summaries that were 
submitted by lecturers. Appendix E contains copies of the handouts 
that were given to the students. A large number of reprints were 
supplied at the request of the students by the various labs and lec- 
tures. Not all lecturers or laboratory sessions supplied handouts or 
summaries. However, those included present a summary of infor- 
mation presented. 


18404 (INIS-BR—1409, pp 135-137) Activities of the 
IPEN laboratory (CNEN/SP - Brazil) of nuclear metrology. 
Dias, M.S.; Koskinas, M.F.; Pocobi, E.; Silva, C.A.M.; Ma- 
chado, R.R. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, SP (Brazil)). 1987. (In Portuguese). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The determination of radionuclide activity for radioactive 
sources and standardized solutions is reported as the main purpose 
of the IPEN laboratory of nuclear metrology. The measurement 
systems installed in the laboratory, the measurable activity intervals 
and some of the standardized radionuclides (emphasizing the ones 
used in nuclear medicine) are presented. (M.A.C.). 


18405 (KAERI/RR—523/86) Utilization of irradiation 
on food preservation. Radiation preservation of dried agricul- 
tural and marine products and animal feedstuffs. Cho, Han 
Ok; Kwon, Joong Ho; Byun, Myung Woo; Kim, Suck Won; 
Yang, Jae Seung. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Dec 1986. 
186p. (In Korean). NTIS (US Sales Only), PC A09/MF 
AO1 - OSTI; INIS. Order Number DE88705842/JAW. 
Dried marine products showed some higher microbial con- 
taminations than dried agricultural products and the load of micro- 
organisms was different depending on the kind of samples. In com- 
parative effects of radiation and ethylene oxide (E.O) fumigation, 
total aerobic and acid tolerant bacteria were reduced by 2 to 3 log 
orders by gamma irradiation at 3 to 5 KGy. The sterilizing doses 
for coliforms, fungi and total bacterial count were shown to be 5 
KGy, 5 to 7 KGy, and 7 tp 10 KGy, respectively. D values of total 
bacterial count in dried agricultural and marine products ranged 
from 0.80 to 3.99 KGy. In the meantime, E.O. treatment proved in- 
sufficient to reduce the microbial load of highly contaminated sam- 
ples below the 10 per gram of the international hygienic standard, 
especially in total aerobic bacteria, thermophiles and gun fungi. An 
optimum dose of irradiation had little detrimental effect on the 
chemical components of the sample, but E.O. treatment brought 
about a significant reduction especially in amino acid and ascorbic 
acid contents. The values of thiobarbituric acid(TBA), PH and 
trimethyleamine(TMA), as quality parameters, were more stable 
during the storage period in the irradiated groups than the control 
and E.O. treatment caused changes in color, leading to deteriora- 
tion of overall appearance of the samples. Sensory evaluation after 
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three months of storage at room temperatures indicated that the ir- 
radiated samples with doses of 5 to 10 KGy were more acceptable 
in the overaii flavor and appearance of each product than the non- 
treated control group as well as the E.O. fumigated samples. 


18406 (KAERI/RR—541/86) Effect of PSK on cell me- 
diated immunity in benzo(a)pyrene-treated mice. Yun, Yeon 
Sook; Jo, Sung Kee; Moon, Hae Sun. (Korea Advanced 
Energy Research Inst.. Daeduk (Republic of Korea)). 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). Dec 1986. 30p. (In Korean). NTIS (US Sales 
Only), PC A03/MF AO1 - OSTI; INIS. Order Number 
DE88705849/JAW. 

Benzo(a)pyrene and other polycyclic aromatic 
hydrocarbons(PAHs) are ubiquitous environmental chemicals 
which are mutagenic and carcinogenic. Various PAH compounds 
interfere with soluble antibody formation, allograft rejection, the 
generation of cytotoxic T lymphocytes and natural killer cell activi- 
ty. These environmental agents which alter T-lymphocyte function 
or natural resistance mechanisms may facilitate tumor development. 
In the present study, we tried to develop immunoprophylactic 
methods for chemical carcinogen-induced tumors by enhancing 
cell-mediated immunity. We assayed immunoprophylactic activities 
of PSK in benzo(a)pyrene-injected A/J inbred mice, and NIH 
(GP) noninbred mice. We are also going to measure natural killer 
cell activity and cytotoxic T cell activity in splenic lymphocytes 
and non-adherent peritoneal exudate cells of mice in which PSK 
showed immunoprophylactic activities for benzo(a)pyrene induced 
sarcoma. PSK showed immunoprophylactic activity in 
benzo(a)pyrene-injected A/J mice. Natural killer cell activities of 
splenic lymphocytes and non-adherent peritoneal exudate cells were 
enhanced by PSK in A/J mice injected with benzo(a)pyrene. Cyto- 
toxic T cell activities of non-adherent peritoneal exudate cells were 
not enhanced by PSK in A/J mice injected with benzo(a)pyrene. 
These results will be used in the development of immunoprophylac- 
tic methods for chemical carcinogen induced tumors. 


18407 (KAERI/RR—550/86) Studies on carcinogenicity 
or anticarcinogenicity of isonicotinic acid hydrazide and caf- 
feine by nine-week assay system. Yun, Taik Koo; Oh, Yeong 
Ram; Kim, Sung Ho. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1986. 29p. (In Korean). NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705856/JAW. 

According to many surveys, cancer is one of the major 
causes of death in most developed countries and the incidence of 
cancer appears to be on the increase. Therefore, many studies on 
detection of carcinogenic or anticarcinogenic agents need urgently. 
The purpose of this investigation is evaluation the carcinogenic or 
anticarcinogenic effect of INH and caffeine, which were interpret- 
ed as showing either the presence or the absence of a carcinogenic 
or anticarcinogenic effect, using nine-week assay system. The non- 
inbred NIH(GP) newborn mice were injected subcutaneously with 
NIH(400,425, 450 or 480 wg/ head) or caffeine (75 or 100 wg/head) 
for evaluation of carcinogenicity. Caffeine (1 or 2 mg/ml of drink- 
ing water) was administered orally to the mice, which were inject- 
ed subcutaneously with BP(500ug/head) at new-born, during 6 
weeks after weaning for evaluation of anticarcinogenicity. Each 
group was killed at 9 weeks after the start of exanination. All major 
organs were examined grossly and histopathologically. Decreased 
lung adenoma incidence was observed statistically significant in 
mice fed with caffeine 1 mg(18.8%) or 2 mg(5.1%) per ml of drink- 
ing water compared to BP control group (41.3%). However, there 
was no statistical difference in the incidence of lung and other site 
tumor between the INH group and the normal control group or be- 
tween caffeine injection group and normal control group. This 
result will be contribute to the prevention of cancer from the view- 
point of identifying carcinogenic or anticarcinogenic agents from 
the environment. 
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18408 (KAERI/RR—648/87) Development of radiation 
resistant medical polypropylene. Yoo, Young Soo; Jin, Joon 
Ha; Yoon, Byung Mok; Lee, Young Keun; Park, Soon 
Cheal. (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). Dec 1987. 48p. (In 
Korean). NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; 
INIS. Order Number DE88705898/JAW. 

The development of PP resin for medical use which can be 
sterilized by ionizing radiation is the project of this work. Several 
kinds of home-made PP were irradiated by Co-60 gamma radiation, 
and proved to be inadquate for medical use because of the severe 
dis-coloration and/or the degradation of mechanical strength. The 
radiation durability were improved by adding the antioxidants to 
pure PP, but most of the samples were discolored severely by radi- 
ation except the one containing bis-(2,2,6,6-tetramethyl-4 piperidil) 
cebacate. The mobilizers were also proved to be effective additives 
in increasing radiation durability of PP, but some of them were dis- 
colored by radiation. The effects of addition of crosslinking agents 
were also studied and only a small increase of radiation durability 
was observed. 


18409 (KAERI/RR—661/87) Utilization of irradiation 
on food preservation. Preservation of kimchi and mixed con- 
diments for convenience food processing by irradiation. Cho, 
Han Ok; Byun, Myung Woo; Kwon, Joong Ho; Kim, Suk 
Won; Yang, Jae Sung; Cha, Bo Sook; Park, Ki Bum. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)). Dec 1987. 159p. (In Korean). NTIS 
(US Sales Only), PC A0O8/MF AOl1 - OSTI; INIS. Order 
Number DE88705903/JAW. 

The present project was intended to ascertain the efficacy of 
irradiation both in the decontamination and storeability of mixed 
condiments for convenience food and in the long-term preservation 
of a Kimchi. Based upon the preliminary studies, irradiated sample 
with doses at 1-3 kGy were evaluated during the storage for 30 
days at 10 deg C from the points of view of microbiological (total 
aerobic bacteria, lactic acid bacteria, yeasts and molds, and coli- 
forms), physicochemical (pH, total acidity, volatile acid, reducing 
sugar, ascorbic acid, and texture) and organoleptic qualities. Be- 
sides, the combined effect of irradiation with heating on the storea- 
bility was investigated for five species of the lactic acid bacteria as- 
sociated with the Kimchi fermentation. Under the room tempera- 
ture storage conditions, physicochemical qualities of the irradiated 
samples were evaluated by determining pH, rancidity (TBA 
number), proximate composition, amino nitrogen, amino acid, and 
color changes. In the overall evaluation of sensory quality for the 
irradiated Kimchi, the nonirradiated control group was inedible 
after 15 days of storage, whereas 2-3 kGy irradiation could prolong 
the storage-life of the Kimchi over 2 times compared with the non- 
irradiated control, showing the good sensory quality even after 30 
days of storage. In comparative effects of irradiation and ethylene 
oxide both treatments affected more or less rancidity, color, and 
amino acid content, but less than 10 kGy irradiation was shown to 
be safer than ethylene oxide fumigation. Form the foregoing results, 
it can be concluded that if a selective method could be applied to 
the radiation sterilization of minor ingredients capable of mainly 
contaminating the mixed condiments, even lower doses of irradia- 
tion should be effective for the microbial control. 
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18410 (AD-A—200648/4/XAB) Long-term effects of ra- 
dioprotector WR-2721 on locomotor activity and body weight 
of mice following exposure to ionizing radiation. Scientific 
report. Landauer, M.R.; Davis, H.D.; Dominitz, J.A.; Weiss, 
J.F. (Armed Forces Radiobiology Research Inst., Bethesda, 
MD (USA)). 1988. 10p. (AFRRI-SR—88-16). NTIS, PC 
A02/MF AOl. 

Pub. in Toxicology, Vol. 49, 315-323(1988). 

The effects of 13-Gy gamma radiation alone and in combina- 
tion with 200 mg/kg of the radioprotector S-2-(3-aminopropyla- 
mino ethylphosphorothioic acid (WR-2721) on locomotor activity 
and body weight were examined in CD2F1 mice over a 10-month 
period. The results confirmed that WR-2721 is an excellent radio- 
protector against lethality. All mice receiving 13 Gy without WR- 
2721 died in 5-7 days. For mice that received WR-2721 alone or 
WR=2721 + radiation, survival at 30 days was 100% and 70%, 
respectively. Body weights of mice receiving WR-2721 without ra- 
diation were comparable to control animals. Body weights of ani- 
mals given WR-2721 + radiation fell on days 1-5 and then in- 
creased until day 11, but remained below control values throughout 
the experiment. Animals in the radiation-only group did not exhibit 
any significant reductions in behavior until day 2 post-irradiation. 
Mice administered WR-2721 alone showed significantly reduced lo- 
comotor activity levels on day 0 then completely recovered within 
24 h and exhibited normal body weights. Animals given WR-2721 
before irradiation showed greater reductions in locomotor activity 
on day 0 than either the WR-2721 or radiation-only groups and re- 
covered to control level by day 3. Beginning on day 5, they 
showed significant reductions in activity. Mice pretreated with 
WR-2721 that survived a normally lethal dose of radiation showed 
a 20-40% reduction in locomotor performance that recovered in 2-5 
months. 


18411 (INIS-BR—1407) Action of the poison of Apis 
mellifera bee and gamma radiation on bone marrow cells of 
Wistar rats and on lymphocytes of human peripheral blood. 
Varanda, E.A. (Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Medicina). 1987. 114p. (In Portu- 
guese). NTIS (US Sales Only), PC A06/MF AO1 - OSTI; 
INIS. Order Number DE88705733/JAW. 

"In vivo” and "in vitro” experiments are performed to deter- 
mine the radioprotective action of the poison of Apis mellifera 
bees. The frequency of chromosome aberrations, induced by 
gamma radiation, is studied in two assays: “in vivo” in bone 
marrow cells from Wistar rats and "in vitro” in human peripheral 
blood lymphocyte cultures. The sister chromatid exchanges (SCE) 
are studied in the "in vitro” assays. (M.A.C.). 


18412 (INIS-BR—1409, pp 149-152) Evaluation of inter- 
nal dose of handlers of radioisotopes and radiopharmaceuti- 
cals for medical use. Cesar, R.B.P.; Mesquita, C.H. de. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF A0O1. Order Number DE88705520/JAW. (CONF- 
8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The internal dose of workers from IPEN/CNEN-SP (Brazil) 
is evaluated according to models described by the ICPR-30 (Inter- 
national Comission on Radiological Protection). The workers, mon- 
itored by a whole-body counter, are divided into six groups: re- 
search and development, routine production, quality control, pack- 
aging, radiological protection and maintenance. The results of 970 
counting, done in three years, are presented. (M.C.A.). 
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18413 (INIS-BR— 1409, pp 225-228) External individual 
monitoring by the photographic dosimetry process of IPEN/ 
CNEN-SP (Brazil). Barbosa, M.V.; Sanches, M.P. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF AO1. Order Number DE88705520/JAW. (CONF- 
8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The individual monitor used by IPEN/CNEN-SP (Brazil) 
for services of external monitoring is described. Technical aspects 
about the monitors used for evaluation of dose equivalents, are 
discussed.(M.A.C.). 


18414 (INIS-BR—1409, pp 233-238) Personal radiation 
monitoring with thermoluminescent dosemeters. Miano, S.C. 
(Sapra-Servico de Assessoria e Protecao Radiologica S/C 
Ltda., Sao Carlos, SP (Brazil)). 1987. (In Portuguese). NTIS 
(US Sales Only), PC A12/MF AOl. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The technique of personal dosimetry used by SAPRA (Ser- 
vico de Assessoria e Protecao Radiologica S/C Ltda., Brazil) is 
presented. Thermoluminescent monitors and CaSO/sub 4/: Dy are 
used in pastilles united by teflon. Characteristics of the dosemeters 
are briefly reported. The system of thermoluminescent measure- 
ment, designed and constructed by SAPRA, and the system of per- 
sonal monitoring are described. (M.A.C.). 


18415 (INIS-BR—1499, pp 239-242) Radiotoxicological 
analysis at IPEN-CNEN/SP-Brazil. Duarte, C.L.; Gaburo, 
J.; Bellintani, S.A. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, SP (Brazil)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC Al2/MF AO1. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The methodology of control of internal contamination of 
handlers of radioactive materials is briefly described. The aim of 
IPEN-CNEN/SP-Brazil is the evaluation of occupational exposure 
of compounds of uranium, tritium, iodine-131, lead and fluorine 
among other ones. (M.A.C.). 


18416 (INIS-BR—1409, pp 129) Hyperthermia - A new 
modality for cancer treatment. Part I - Basic aspects of Biol- 
ogy. Fernandes, R.F. (Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Medicina). 1987. (In Portuguese). 
NTIS (US Sales Only), PC Al2/MF A011. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 


18417 (INIS-mf—11347, pp K44) Gnotobiosis and ad- 
vanced radiobiology. Schmidt, W.; Henseke, P.; Arndt, D. 
(Ernst-Moritz-Arndt-Universitaet, Greifswald (German 
Democratic Republic). Radiologische Klinik; Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). Oct 1988. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18418 (INIS-mf—11347, pp K46) Examination of chil- 
dren following prenatal irradiation. Neumeister, K.; Waesser, 
S. (Bezirkskrankenhaus Karl-Marx-Stadt (German Demo- 
cratic Republic); Karl-Marx-Universitaet, Leipzig (German 
Democratic Republic). Kinderklinik). Oct 1988. (In 
German). NTIS (US Sales Only), PC A08/MF A0O1. Order 
Number DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 
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18419 (INIS-mf—11347, pp K47) Evaluation of biologi- 
cal effects of unconventional dose fractionation schedules. 
Voigtmann, L. (Medizinische Akademie, Dresden (German 
Democratic Republic). Radiologische Klinik). Oct 1988. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18420 (INIS-mf—11347, pp K48) Value of hyperfrac- 
tionated irradiations from the point of view of radiobiological 
modeis. Kriester, A.; Kob, D. (Friedrich-Schiller-Universi- 
taet, Jena (German Democratic Republic). Radiologische 
Klinik und Poliklinik). Oct 1988. (In German). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18421 (INIS-mf—11347, pp K50) Considerations on sto- 
chastic and non-stochastic radiation risk following nuclear ac- 
cident. Schmidt, W.; Arndt, D. (Ernst-Moritz-Arndt-Univer- 
sitaet, Greifswald (German Democratic Republic). Radiolo- 
gische Klinik; Staatliches Amt fuer Atomsicherheit und 
Strahlenschutz, Berlin (German Democratic Republic)). Oct 
1988. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. Order Number DE89780055/JAW. (CONF-8810283— 


From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18422 (INIS-mf—11347, pp K99) Considerations on radi- 
ation risk in stomatological X-ray diagnostics and technical 
developments for minimization of radiation exposure. 
Wiltschke, F.; Schmidt, W. (Ernst-Moritz-Arndt-Universi- 
taet, Greifswald (German Democratic Republic). Radiolo- 
gische Klinik). Oct 1988. (In German). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE89780055/ 
JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18423 (INIS-mf—11352, pp 53-59) Analysis of criteria 
for assessment of harmful effect of liquid radioactive wastes 
on surface water organisms. Justyn, J. (Vyzkumny Ustav 
Vodohospodarsky, Prague (Czechoslovakia)). 25 Sep 1987. 
(In Czech). NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88705528/JAW. (CONF-8509461—). 

From Conference on radionuclides and ionizing radiation in 
water management; Harrachov, Czechoslovakia (25 Sep 1985). 

Published findings on the impact of radiation on aquatic or- 
ganisms demonstrate the complex nature of the problems, namely 
with regard to the physical and chemical characteristics of the en- 
vironment which may have profound impact on the response of 
these organisms. As a follow up to the study of the impact of radio- 
active waste waters and the accompanying non-radioactive pollu- 
tion on water biocenoses, four criteria are suggested for assessing 
the state of surface waters when radioactive waters have no harm- 
ful impact on aquatic organisms. Further research will mainly be 
focused on the study of genetic factors. (B.S.). 


18424 (INIS-mf—11882, pp v) Molecular mechanisms of 
radiotherapy combined with hyperthermia. Fink, R.M.; Leng- 
felder, E. (Muenchen Univ. (Germaay, F.R.). Strahlenbiolo- 
gisches Inst.). 1988. (In German). NTIS (US Sales Only), 
PC AC7/MF AOl. Order Number DE88756614/JAW. 
(CONF-8803186—). 

From 3. symposium on molecular and cellular mechanisms 
of biological radiation effects; Neuherberg, F.R. Germany (23 Mar 
1988). 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


18425 (INIS-mf—11882, pp v) Mechanism of action of 
radiation leukemia virus and its relevance to radiation-in- 
duced leukemogenesis in mice. Janowski, M.; Borremans, B.; 
Hooghe, R.; Boniver, J.; Defresne, M.P. (Centre d'Etude de 
Energie Nucleaire, Mol (Belgium). Dept. of Biology; 
Liege Univ. (Belgium). Lab. d’Anatomie Pathologique). 
1988. NTIS (US Sales Only), PC AO7/MF A0i. Order 
Number DE88756614/JAW. (CONF-8803186—). 

From 3. symposium on molecular and cellular mechanisms 
of biological radiation effects; Neuherberg, F.R. Germany (23 Mar 
1988). 


18426 (INIS-mf—11882, pp v) Comparisen of mutation 
induction in plasmid DNA damaged by gamma radiation and 
restriction endonucleases. Schulte-Frohlinde, D.; Bien, M. 
(Max-Planck-Institut fuer Strahlenchemie, Muelheim an der 
Ruhr (Germany, F.R.)). 1988. (In German). NTIS (US Sales 
Only), PC A0O7/MF AOl. Oxder Number DE88756614/ 
JAW. (CONF-8803186—). 

From 3. symposium on molecular and cellular mechanisms 
of biological radiation effects; Neuherberg, F.R. Germany (23 Mar 
1988). 


18427 (INIS-mf—11882, pp v) Genetic and molecular as- 
pects of the mechanism of mutation induction in yeasts. Eck- 
ardt-Schupp, F. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Abt. fuer Strahlenbiologie). 1988. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88756614/JAW. (CONF-8803186—). 

From 3. symposium on molecular and cellular mechanisms 
of biological radiation effects; Neuherberg, F.R. Germany (23 Mar 
1988). 







18428 (INIS-mf—11882, pp v) Radiation-induced gene 
amplification in mammalian cells. Luecke-Huhle, C. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F-.R.). 
Inst. fuer Genetik und Toxikologie von Spaltstoffen). 1988. 
NTIS (US Sales Only), PC AO7/MF A0Ol1. Order Number 
DE88756614/JAW. (CONF-8803186—). 

From 3. symposium on molecular and cellular mechanisms 
of biological radiation effects; Neuherberg, F.R. Germany (23 Mar 
1988). 


18429 (INIS-mf—11888) On the organ distribution of a 
selection of 99mTc-tagged tetracyclines. Weinhold, S.E.M. 
(Freie Univ. Berlin (Germany, F.R.)). 11 Feb 1983. 108p. 
(In German). NTIS (US Sales Only), PC A06/MF AOl. 
Order Number DE88757131/JAW. 

During this study the time course of organ concentrations of 
99mTc-tagged tetracycline and of 99mTc-rolitetracycline that had 
been labeled according to two different methods was investigated 
with reference to that of two standard preparations, 99mTcO/sub 
4/ and /sup 3/H-labeled tetracycline, which differ from the test 
substances in their chemical structures (lipohilia - hydrophilia). As 
the substances to be investigated here are chemically related, they 
showed mostly consistent organ concentrations and great vivo sta- 
bility. The concentrations measured in the organs examined (par- 
ticularly the lungs) followed the same pattern as the concentrations 
in the blood and were thus regarded as being primarily the result of 
convection processes, whereas the concentrations seen in some 
other organs (especially the kidneys and, to a lesser extent, the 
liver) rather appeared to be determined by invasion and evasion 
processes; this held true for 99mTc-labeled tetracyclines as well as 
for pertechnetate. None of the five substances tested during this 
study appeared to be able to pass the blood-brain barrier. As re- 
gards solubility in water, the 99mTc-labeled tetracyclines occupy 
an intermediate position between pertechnetate (extremely water- 
soluble) and /sup 3/H-labeled tetracyclines (extremely lipophil), 
which can be seen from the moderately high blood concentrations 
of these preparations. In view of the high organ concentrations that 
are observed particularly in the kidneys following administration of 
99mTc-labeled tetracycline and rolitetracycline, the use of these 
substances for renal scintiscanning appears worth considering, as 
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only approx. one tenth of the dose of pertechnetate would be re- 
quired for this purpose. (TRV). 


18430 (IPEN-PUB—153) Effects of gamma radiation on 
Crotalus durissus terrificus venom: antigenit aspects. Murata, 
Y.; Rogero, J.R. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, SP (Brazil)). Jul 1988. 12p. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; 
INIS. Order Number DE88705775/JAW. 

Ionizing radiation is known to cause loss of weak bounding 
between protein molecules and the appearance of covalent bound 
breaks. It was of interest to know if one could reduce the toxicity 
of snale venom proteins and retain the immunogenicity by suitable 
choice of radiation dose and strength of venom solution. It so, the 
method could be profitably exploid for the rapid preparation of 
venom toxoid and this could be expected to have many applications 
in the biological sciences. A pool of crotamine positive Crotalus 
durissus terrficus venom was dissolved in 0,85% NaCl and the su- 
pernatant irradiated with Co-60 gamma radiation. Doses of 100, 
250, 500, 750, 1000, 1500 and 2000 Gy were used at the dose rate of 
1190 Gy / H. After the irradiation, each sample was tested for re- 
sidual toxicity. Antigenic properties of irradiated venom were gated 
by immunodiffusion (Ouchterlony method) and immunoprecipita- 
tion (Kabat method). The results indicate that antigenicity of 
venom proteins assessed by immunodifusion and immunoprecipita- 
tion methods was almost maintained to 750 Gy. On the other hand 
dose of radiation produced a partial detoxification. 


18431 (IPEN-PUB—155) Effects of gamma radiation on 
crotoxin (toxin of Crotalus durissus terrificus venom). Souza 
Filho, J.N.; Rogero, J.R. (Instituto de Pesquisas Energeticas 
e Nucleares, Sao Paulo, SP (Brazil)). Jul 1988. 13p. (In Por- 
tuguese). NTIS (US Sales Only), PC A03/MF A0Ol1 - OSTI; 
INIS. Order Number DE88705776/JAW. 

The crotoxin in a great neurotoxin found on Crotalus duris- 
sus terrificus venom. This protein was isolated using molecular ex- 
clusion cromatrography with Sephadex G-75 and irradiated in a 
source of /sup 60/Co GAMMACELL in the concentration of 2 
mg/ml 0.85% NaCl with dose rate of 1.19 x 10/sup 3/ Gy/hr. The 
doses used were 250, 500, 1000 and 2000 Gy. It was determinated 
for this samples, the proteic concentration, the diffusion immunoas- 
say using crotalic antiserum and eletrophoresis (SDS-PAGE). The 
results showed some changes on the irradiated toxin. Preliminary 
results with doses of radiation of 100, 250, 500 and 1000 Gy 
showed that the letal dose 50% (LD50) in mice increase greatly 
with the increase of radiation’s dose. 


18432 (IPEN-PUB—157) Effects of gamma radiation on 
isolated toxin of Crotalus durissus terrificus. Souza Filho, 
J.N.; Rogero, J.R. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, SP (Brazil)). Jul 1988. 15p. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AOI - OSTI, 
INIS. Order Number DE88705777/JAW. 

It is know that the ionizing radiation is able to change sig- 
nificantly the biological and antigenic behaviour of a toxin depend- 
ing of the dose and radiation’s conditions, probably by structural al- 
terations caused by radiation. In this paper, the crotoxin, principal 
neurotoxin of the south american rattlesnake venom, was isolated 
using molecular exclusion cromatography with Sephadex G-75 and 
followed by precipitation of the isoeletric point. (pI 4.7.). Fractions 
in the concentration of 2 mg toxin/ml 0.85 % NaCl were irradiated 
in a source of /sup 60/Co GAMMACELL with dose rate of 1100 
Gy/hr using doses of 250,500, 1000, 1500 and 2000 Gy. It was de- 
terminated for this samples, the proteic concentration (Lowry’s 
method), the antigenic capability using crotalic antiserum by the 
diffusion imunoassay (Ouch - terlony’s method), the DL50 in mice 
and eletrophoresis (SDS-PAGE). The results showed that the anti- 
genic capability seems to be intact until dose of 1000 Gy. By the 
other hand, the LDS5O in the same radiation dose increases more 
than two times when compared with the native sample. As the ra- 
diation dose increases, the solutions became turbid showing loss of 
protein probably by the presence of aggregates as can be seen by 
the determination of the proteic concentration and the eletrophore- 
tic control. Other important changs were observed with the irrdiat- 
ed samples in comparison with the native crotoxin that can given 
us additional information about dose-effect event. 
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18433 (IPEN-PUB—203) Ultrastructural studies of 
Biomphalaria glabrata (Say, 1818) embryo. Kikuchi, O.K.; 
Okazaki, K.; Kawano, T.; Ribeiro, A.A.G.F.C. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil)). 
Sep 1988. 13p. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF AO! - OSTI; INIS. Order Number DE88705778/ 
JAW. 

Ultrastructural studies of Biomphalaria glabrata embryos 
(MOllusca: Gastropoda), and important snail vector of schistosomi- 
asis has not been explored. In the present work it was evaluated a 
suitable electron microscopical technique for embryos processing. 
Promising results was obtained with double fixation in 1% glutaral- 
dehyde plus 1% osmium tetroxide in 0.05 M cacodylate buffer (pH 
7.4), preliminary staining overnight in 1% uranyl acetate and em- 
bedding in EPON or Polylite under vacuum. It was used embryos 
at young trochophore stage wich is characterized by active organo- 
genesis. Some ultrastructural aspects of B. glabrata embryos cells 
are presented. 


18434 (JINR-E—19-88-374) Two pathways of DNA 
double-strand break repair in G1 cells of Saccharomyces cer- 
evisiae. Glazunov, A.V.; Glaser, V.M.; Kapultsevich, Yu.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems; Moskovskij Gosudarstvennyj Univ. 
(USSR)). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1988. 12p. NTIS (US Sales 
Only), PC A03/MF AOli - OSTI; INIS. Order Number 
DE88705806/JAW. 

Submitted to Yeast. 

The G1 cells of the diploid yeast Saccharomyces cerevislae 
are known to be capable of a slow repair of DNA double-strand 
breaks (DSB) during holding the cells in a non-nutrient medium. In 
the present paper, it has been shown that S. cerevislae cells y-irra- 
diated in the G1 phase of cell cycle are capable of fast repair of 
DNA DSB; this process is completed within 30-40 min of holding 
the cells in water at 28 deg C. For this reason, the kinetics of DNA 
DSB repair during holding the cells in a non-nutrient medium are 
biphasic, i.e., the first, fast’ phase is completed within 30-40 min; 
wheras the second, “slow” one, within 48 h. Mutations rad51, 
rad52, rad54 and rad55 inhibit the fast repair of DNA DSB, where- 
as mutations rad50, rad53 and rad57 do not practically influence 
this process. It has been shown that the observed fast and slow 
repair of DNA DSB in the G1 diploid cells of S, cerevislae are sep- 
arate pathways of DNA DSB repair in yeast. 16 refs.; 5 figs.; 3 
tabs. 


18435 (JINR-R—19-88-352) Hit principle and the muta- 
genic effect of ionizing radiations of different quality on bac- 
teria! cells. Krasavin, E.A.; Kozubek, S.; Amirtaev, K.G.; 
Tokarova, B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1988. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 
Order Number DE88705841/JAW. 

Submitted to sbornik Ontogenez, ehvolyutsiya, biosfera, 
izdatel’stvo Nauka. 

The role of the most important methodological principle - 
the hit principle, worked out by N.V. Timofeeff-Ressovsky, in 
recent understanding of the mutagenic effect of ionizing radiation 
of different quality on bacterial cells has been discussed. Experi- 
mentaol results are presented which allow that mutagenic effect of 
ionizing radiation is determined by the influence of factors of both 
physical nature (the parameters of radiation and the geometry of a 
target) and biological nature (repair systems in cells). 25 refs.; 5 
figs. 


18436 (KAERI/RR—544/86) Biochemical studies on the 
conversion of tumor cells to their counterpart normal 
cells(II). Yun, Taik Koo; Lim, In Kyoung; Lee, Kee Ho; 
Lee, Do Jong. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Dec 1986. 
55p. (In Korean). NTIS (US Sales Only), PC A04/MF AOI 
- OSTI; INIS. Order Number DE88705850/JAW. 

We describe here the expression of c-fos oncogene in the 
growth stimulated cells e.g., mouse prenatal tissues, FCS treated 
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NIH-3T3 fibroblast and A549 human lung cancer cells. Total cellu- 
lar RNA was isolated from A/J and C57BL/5J mouse embryos at 
the 13 and 17 day of pregnancy. NIH-3T3 mouse fibroblast and 
A549 lung cancer cells were stimulated using the 15% FCS after 
serum depletion for 2-3 days. During the serum stimulation, c-fos 
expression was detected at time intervals by the dot blot analysis 
using the /sup 32/ P-labelled c-fos DNA probe. RNAs isolated 
from mouse prenatal tissues were strongly hybridized with c-fos. c- 
fos induction was detected from 30 minutes after serum stimulation 
in NIH-3T3 cells, and turned off after 2hrs. On the other hand, c- 
fos in the A549 lung cancer celis was independent on the serum 
stimulation and very strongly expressed even in the serum depleted 
codition. These results indicate the possible implication of growth 
control by the turning off the oncogene expression. 


18437 (PNL—6450-15) Hanford Environmental Dose Re- 
construction Project: Monthly report, January 1989, Dennis, 
B.S. (comp.). (Pacific Northwest Lab., Richland, WA 
(USA)). 1989. Contract AC06-76RL01830. 32p. NTIS, PC 
A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007313/JAW. 

The project is divided into the following technical tasks. 
These tasks address each of the primary steps in the path form ra- 
dioactive releases to dose estimates: source terms; environmental 
transport; environmental monitoring data; demographics, agricul- 
ture, and food habits; and environmental pathways and dose esti- 
mates. The source terms will develop estimates of radioactive emis- 
sions from Hanford facilities since 1944. These estimates will be 
based on historical measurements and production information. The 
environmental transport task will reconstruct the movement of ra- 
dioactive materials from the areas of release to populations. Move- 
ment via the atmosphere, surface water (Columbia River), and 
ground water will be studied. the environmental monitoring task 
will assemble, evaluate, and report historical environmental moni- 
toring data. A major effort of this task is to separate Hanford as a 
source of radionuclide concentrations in the environment from con- 
centrations due to natural sources and nuclear testing fallout. The 
demographics, agriculture, and food habits task will develop the 
data needed to determine the populations that could have been af- 
fected by the releases. Population and demographic information 
will be developed for the general poputation within the study area. 
This information will also be developed for several special popula- 
tion groups including the Native American Tribes in the study area, 
Army personnel stationed at Hanford, Hanford construction work- 
ers, and migrant farm workers. 


18438 (PNL—6450-16) Hanford environmental dose re- 
construction project: Monthly report. Dennis, B.S. (comp.). 
(Pacific Northwest Lab., Richland, WA (USA)). Feb 1989. 
Contract AC06-76RL01830. 37p. NTIS, PC A03/MF AO! - 
OSTI, 1; GPO Dep. Order Number DE89007971/JAW. 

The objective of the Hanford Environmental Dose Recon- 
struction Project is to estimate the radiation doses that populations 
could have received from nuclear operations at Hanford since 1944. 
The Technical Steering Panel consists of experts in environmental 
pathways, epidemiology, surface-water transport, ground-water 
transport, statistics, demography, agriculture, meteorology, nuclear 
engineering, radiation dosimetry, and cultural anthropology. Includ- 
ed among the members are appointed technical members represent- 
ing the States of Oregon and Washington, cultural and technical ex- 
perts nominated by the Indian tribes in the region, and an individ- 
ual representing the public. 


18439 (PNL-SA—14857) Comparative skeletal distribu- 
tion of americium and plutonium in man, monkey and baboon. 
Lynch, T.P.; Dagle, G.E.; Kathren, R.L.; MclInroy, J.F. 
(Pacific Northwest Lab., Richland, WA (USA); Los 
Alamos National Lab., NM (USA)). Oct 1988. Contract 
AC06-76RL01830;W-7405-ENG-36. 21p. (CONF-871066—- 
3). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89004879/JAW. 

From Modelling for scaling to man: biology, dosimetry and 
response; Richland, WA, USA (20 Oct 1987). 

The skeletal distributions of americium and plutonium in 
four humans were compared with the skeletal distributions of these 
radioelements in baboons and monkeys. With respect to the skeletal 
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distribution of these elements, excellent agreement was noted 
among the four human cases; americium data was available for all 
four cases and plutonium for three. The human case database was 
thus adequate for comparison with those of other primates. A statis- 
tically significant correlation was found between the *41Am and 
239Py + *4°Pu skeletal distributions in the humans and those in 
non-human primates. Trabecular bone had the highest concentra- 
tions of *4Am and *%?4°Py in man, baboon, and monkey. Scaling 
factors are proposed to convert the percentages of skeletal activity 
in animal bones to the corresponding percentages in the bones of 
the human skeleton. However, considerable variation was found be- 
tween the humans and animals in the percentages of the skeletal ac- 
tivity found in the same bone. 12 refs., 7 tabs. 


18440 Identification of aneuploidy-inducing agents using 
cytokinesis-blocked human lymphocytes and an antikineto- 
chore antibody. Eastmond, D.A.; Tucker, J.D. (Lawrence 
Livermore National Lab., Livermore, CA (USA)). Environ- 
mental and Molecular Mutagenesis; 13: No. 1, 34-43(1989). 

The identification of agents causing aneuploidy in humans, a 
condition associated with carcinogenesis and birth defects, is cur- 
rently limited due to the highly skilled and time-consuming nature 
of cytogenetic analyses. We report the development of a new 
simple and rapid assay to identify aneuploidy-inducing agents (an- 
euploidogens). The assay involves the chemical- or radiation-in- 
duced formation of micronuclei in cytokinesis-blocked human lym- 
phocytes and the use of an antikinetochore antibody to determine 
whether the micronuclei contain centromeres--a condition indicat- 
ing a high potential for aneuploidy. All agents tested produced 
dose-related increases in the frequency of micronucleated cells. The 
micronucleated cells induced by the known aneuploidogens--colchi- 
cine, vincristine sulfate, and diethylstilbestrol--contained kineto- 
chore-positive micronuclei 92, 87, and 76% of the time, respective- 
ly. In contrast, the micronucleated cells induced by the potent clas- 
togens--ionizing radiation and sodium arsenite--contained kineto- 
chore-positive micronuclei only 3 and 19% of the time, respective- 
iy. These results indicate that this relatively simple assay can dis- 
criminate between aneuploidogens and clastogens and may allow a 
more rapid identification of environmental and therapeutic agents 
with aneuploidy-inducing potential. 
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REFER ALSO TO CITATION(S) 17968, 18336, 18440 


18441 (FRCEA-TH—172) Methodology for the study of 
radioactive decontamination products used in Marcoule and 
La Hague nuclear power plants. Mathieu, F. (Aix-Marseille-2 
Univ., 13 - Marseille (France)). Feb 1988. 304p. (In French). 
NTIS (US Sales Only), PC Al4/MF A0O1. Order Number 
DE88757009/JAW. 

A study of the toxic properties of radioactive decontamina- 
tion products is presented using short term biological tests in vitro 
(AMES test, SOS - Chromotest, tests on alveolar macrophages) and 
in vivo (micronucleus-test, LD-50) and analytical techniques (cou- 
pled gas chromatography - mass spectrometry, atomic absorption 
spectrometry) allowing a rapid measurement of genotoxic and cyto- 
toxic effects of complex chemical mixtures and the determination of 
their composition. The study is completed by the assessment of per- 
sonnel exposure from measured values of biological indicators in 
urine and by the control of protection measures efficiency. From 
the results obtained, a methodology is proposed for the detection of 
toxic risks induced by the occupational use of many industrial 
chemical products. 


18442 (KAERI/RR—607/87) Screening of anticarcino- 
gens by medium-term carcinogenesis method. Yun, Taik Koo; 
Kim, Sung Ho. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Feb 1988. 
24p. (In Korean). NTIS (US Sales Only), PC A03/MF AOl1 
- OSTI, INIS. Order Number DE88705871/JAW. 

According to the many surveys, cancer is one of the major 
causes of death in most developed countries and the incidence of 
cancer appears to be on the increase. Therefore, many studies on 
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carcinogens and anticarcinogens are urgently needed in order to es- 
tablish efficient preventive measures for cancer. From this view- 
point, this experiment was performed with a view to verifying the 
anticarcinogenicity of spinach, Sesamum indicum, and Ganoderma 
lucidum. The mice were divided into 8 groups; 1% gelatin group, 
benzo-(a)pyrene (BP) injected group, spinach alone group, BP com- 
bined with spinach group, Sesamum indicum alone group, BP com- 
bined with Sesamum indicum group, Ganoderma lucidum alone 
group, BP combined with Ganoderma lucidum group. To verify 
the anti-carcinogenicity of these vegetables, NIH(GP) newborn 
mice, after injection of 0.5mg of BP in subscapular region, were ad- 
ministered spinach (25% in diet), Sesamum indicum (5% in diet) or 
Ganoderma lucidum (25% in diet) for six weeks after they were 
weaned. Each group of mice was sacrificed of 9th week to observe 
the incidence of lung adenoma. Major organs were examined gross- 
ly and histopathologically. This experiment was carried out to 
evaluate the anti-carcinogenic effect of spinach, Sesamum indicum, 
and Ganoderma lucidum. 


18443 (ORNL—6334-Vol.2) Problem definition study on 
techniques and methodologies for evaluating the chemical and 
toxicological properties of combustion products of gun sys- 
tems: Volume 2, Facility criteria for the chemical and toxico- 
logical characterization of gun exhaust: Final report. Jenkins, 
R.A.; Moneyhun, J.H.; Gayle, T.M.; Lore, J.D.; Ross, R.H. 
(Oak Ridge National Lab., TN (USA)). Jan 1989. Contraci 
AC05-840R21400. 69p. NTIS, PC A04/MF A0O1 - OSTI; 1; 
GPO Dep. Order Number DE89007435/JAW. 

Rifles and large-caliber guns generate exhaust emissions as a 
result of combustion of propellant mixtures. Combustion occurs 
under high temperature and pressure inside the gun until the pro- 
jectile is ejected from the barrel. Chemical transformations continue 
to occur after the gases are ejected from the muzzle. The resulting 
exhaust emissions are a complex mixture of chemical species. The 
rifle and gun are ubiquitous to the military. Every soldier is likely 
to receive some exposure to the exhaust products. Unfortunately, 
information about the chemical and toxicological properties of the 
weapons exhaust mixture is limited. This is so, in part, because lab- 
oratory duplication of the gun environment, particularly for large- 
caliber weapons, is an untested but inherently complex task. In 
order to efficiently focus research efforts, a two phase study was 
initiated. In the first phase, a literature evaluation of techniques and 
methodologies was undertaken. In this, the second phase, the crite- 
ria for a facility dedicated to the controlled generation, chemical 
and physical characterization, and toxicological evaluation of weap- 
ons produced exhaust are defined. 


18444 (ORNL/M—369) Chromium (VI): Regulatory 
status and possible future changes affecting DOE activities. 
Sigmon, K. (Oak Ridge National Lab., TN (USA)). [1989]. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89008009/JAW. 

In contrast to trivalent chromium, hexavalent chromium 
(chromium VI) is perhaps 100 times more toxic. Chromium VI, 
which is used in industrial situations, is irritating and corrosive to 
tissues. Inhalation of dusts associated with the chrome plating in- 
dustry have resulted in perforation of the nasal septum, atrophy of 
the lining of the lungs, congestion, bronchial inflammation, and 
ulcers and polyps in the respiratory tract that often precede the de- 
velopment of lung cancer. Chromium (VI) is classified as a human 
carcinogen. The purpose of the following discussion is to summa- 
rize existing regulations under a variety of environmental statutes 


and to focus on potential areas of change that might affect DOE 
facilities. 1 ref. 


18445 (PB—89-130405/XAB) Polychlorobiphenyl (PCB) 
metabolism by plant cells (journal version). Fletcher, J.; 
Groeger, A.; McCrady, J.; McFarlane, J. (Environmental 
Protection Agency, Corvallis, OR (USA). Environmental 
Research Lab.). 1987. 6p. NTIS, PC A02/MF AO1. 

Pub. in Beotechnology Letters, Vol. 9, No. 11, 817- 
820(1987). 

Suspension cultures of Paul’s Scarlet rose provided with 0.3 
ppm of 2,2’,4,4’-tetrachlorobiphenyl metabolized the compound at a 
rate of 4.6 pmoles h g dry wt. The environmental and technological 


significance of plants to metabolize environmentally persistent com- 
pounds is discussed. 
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18446 (PB—89-130413/XAB) Effects of pH on the toxi- 
cities of cadmium, copper, and zinc to steelhead trout (salmo 
gairdneri) (journal version). Cusimano, R.F.; Brakke, D.F.; 
Chapman, G.A. (Environmental Protection Agency, Cor- 
vallis, OR (USA). Environmental Research Lab.). 1986. 9p. 
(EPA—600/J-86/500). NTIS, PC A02/MF AOl1. 

Pub. in Canadian Jnl. of Fisheries and Aquatic Science, Vol. 
43 (1986). 

Increased metal concentrations have been associated with 
freshwater acidification. Continuous-flow acute toxicity tests were 
conducted in soft water to determine the effect of pH on the toxici- 
ty of cadmium, copper, and zinc to small (1-6 g) steelhead trout 
(Salmo gairdneri). LC50 values were calculated for 96- and 168-h 
exposure periods in waters of pH 4.7, 5.7, and 7.0. Test fish were 
significantly more tolerant of the metals at the lowest pH value 
than at higher pHs. The 96-h LCSO values at pH 4.7, 5.7, and 7.0 
were 671, 97, and 66 micrograms/L for zinc, 66.0, 4.2 and 2.8 mi- 
crograms/L for copper, and 28.0, 0.7 and less than 0.5 micrograms/ 
L for cadmium, respectively. The 168-h results were similar to the 
96-h values. The results indicate that for the metals tested, toxicity 
is ameliorated in depressed pH waters over short exposure periods, 
such as may occur during snowmelt runoff. The possibility of hy- 
drogen-ion interference with metal uptake is postulated. 


18447 (PB—89-130496/XAB) Environmental Protection 
Agency’s methodology for assessing risk of exposure to nasal 
carcinogens. Pepelko, W.E. (Environmental Protection 
Agency, Washington, DC (USA). Office of Health and En- 
vironmental Assessment). Nov 1988. 10p. (EPA—600/D- 
88/242). NTIS, PC A02/MF AO1. 

The U.S. Environmental Protection Agency has carried out 
risk assessments on a variety of chemicals that have been shown to 
induce nasal tumors in animals and/or humans. Human cancer-po- 
tency estimates, however, were not always based on the induction 
of nasal tumors. For those that were, studies employing the inhala- 
tion route of exposure were used, with one exception. Extrapola- 
tion from the inhalation to the oral route has not been attempted 
for nasal carcinogens. A variety of uncertainties in assessing poten- 
cy of nasal carcinogens is being addressed. 


18448 (PB—89-130728/XAB) Fiber deposition in human 
upper airway model. Final report. Swift, D.L. (Johns Hop- 
kins Univ., Baltimore, MD (USA). Dept. of Environmental 
Health Sciences). 1986. 4p. NTIS, PC A02/MF AO1. 

The possibility that airborne fibers may behave differently 
than spherical particles in their deposition in the upper airways was 
examined. Deposition measurements were taken in a replicate 
model of the upper human airways above the larynx with well- 
characterized glass-fiber aerosols typical of glass fibers in normal 
use. The overall deposition of the aerosols in the nasal airways 
ranged from 10 to 90 percent. The deposition increased with flow 
rate and was somewhat higher with nasal-hair stimulant in the ante- 
rior vestibule. There was no dependency between the effect of fiber 
diameter and inertial theory, suggesting that interception is an im- 
portant factor. Deposition occurred mainly anterior to the naso- 
pharynx, equally divided between the vestibule and the turbinate 
region. The establishment of the anterior nasal region as the prime 
site for interception deposition was verified by the lack of signifi- 
cant deposition in the nasopharynx and larynx during nasal breath- 
ing. The authors conclude that the human nasal passage is able to 
remove a significant fraction of inhaled fibers, most of which will 
be physically cleared and others of which will be cleared to the 
gastro-intestinal tract. No long-term effect is expected from fibers 
deposited in the nasal region and cleared physically. 


18449 (PB—89-130744/XAB) Lung collagen in silicosis: 
fibrosis mechanisms. Report for 28 September 1984-31 August 
1987. Reiser, K.M. (California Univ., Davis (USA). Dept. of 
Internal Medicine). 31 Aug 1987. 6p. NTIS, PC A02/MF 
AOl. 

The mechanisms involved in lung fibrosis in silicosis were in- 
vestigated in rats. Studies were carried out to test whether collagen 
crosslinking in silicotic rat lungs differs from that found in normal 
lungs; to determine whether crosslinking in silicotic rat lungs differs 
from that in bleomycin-exposed rat lungs; to determine whether 
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elastin crosslinking can be measured in the lungs of either normal 
adult rats or rats exposed to fibrogenic stimuli and if there are dif- 
ferences among the groups; and to develop simple screening assays 
of urine or blood to indicate early silicotic changes. Silicotic colla- 
gen was characterized by an increase in the ratio of the difunctional 
crosslinks DHLNL to HLNL, an increase in the content of the tri- 
functional nonreducible crosslink hydroxypyridinium and an appar- 
ent increase in lysine hydroxylatin. Long-term bleomycin experi- 
ments indicated further evidence that increased hydroxypyridinium 
may serve as a permanent marker of a fibrotic event that may have 
occurred months to years earlier. No corsistent differences in cross- 
link excretion were noted between control and silicotic animals. 
The authors conclude that any small changes in crosslink excretion 
contributed by damaged lungs were obscured by the larger contri- 
butions of the urine crosslink pool of such tissues as bone. 


18450 (PB—29-130769/XAB) Coal liquids: skin toxicity 
and mutagenicity studies. Final report. Bickers, D.R. (Case 
Western Reserve Univ., Cleveland, OH (USA)). 31 Aug 
1983. 1lp. NTIS, PC A03/MF AOl1. 

Summaries were included in the fiaal progress report of the 
various research publications generated during the study of the ef- 
fects of coal tar on xenobiotic metabolism in the skin. Specifically, 
information was sought concerning the activity of aryl hydrocar- 
bon hydroxylase (AHH). Neonatal rats were used to study the 
enzyme activity in epidermal, dermal, and other bodily tissues. Sig- 
nificant induction of AHH was noted in the tissues following topi- 
cal application of benzo(a)pyrene (BP) or the Aroclor-1254 mix- 
ture. Skin enzymes demonstrated a greater activity than other ex- 
trahepatic tissues. Primary results of research into the induction of 
skin and liver AHH activities of following topical application of 
coal-tar were reported along with the results of coal tar application 
and subsequent induction of hepatic cytosolic glutathione-S-trans- 
ferase and microsomal epoxide-hydrolase and aminopyrine N-de- 
methylase activities. The drug-metabolizing enzyme activity and 
the hemeprotein cytochrome-P-450 and epoxide-hydrolase activities 
were compared in skin, epidermal, and dermal tissues following 


coal-tar administration and the enzyme activities in the liver, lung, 
kidney, and intestine were also examined. 


18451 (PB—89-132112/XAB) Health and environmental 
effects profile for phenol. (Environmental Protection 
Agency, Cincinnati, OH (USA). Office of Environmental 
Criteria and Assessment). Feb 1987. 120p. (EPA—600/X- 
87/121). NTIS, PC A06/MF AO1. 

See also PB—86-134186. 

The Health and Environmental Effects Profile for Phenol 
was prepared to support listings of hazardous constituents of a wide 
range of waste streams under Section 3001 of the Resource Conser- 
vation and Recovery Act (RCRA) and to provide health-related 
limits for emergency actions under Section 101 of the Comprehen- 
sive Environmental Response, Compensation and Liability Act 
(CERCLA). Both published literature and information obtained 
from Agency program office files were evaluated as they pertained 
to potential human-health, aquatic-life and environmental effects of 
hazardous-waste constituents. Quantitative estimates were presented 
provided sufficient data are available. Phenol has been determined 
to be a systemic toxicant. A Reference Dose (RfD), for phenol is 
0.04 mg/kg/day for oral exposure. The Reportable Quantity (RQ) 
value of 1, 10, 100, 1000 or 5000 pounds is used to determine the 
quantity of a hazardous substance for which notification is required 
in the event of a release as specified by CERCLA based on chronic 
toxicity. The RQ value for phenol is 10. 


18452 (PB—89-134753/XAB) Plant exposure chambers 
for study of toxic chemical-plant interactions (journal ver- 
sion). McFarlane, J.C.; Pfleeger, T. (Environmental Protec- 
tion Agency, Corvallis, OR (USA). Environmental Re- 
search Lab.). 1987. 13p. (EPA—600/J-87/459). NTIS, PC 
A03/MF AO1. 

Pub. in Jnl. of Environmental Quality, Vol. 16, No. 4, 361- 
371(Oct-Dec 1987). 

Chambers for the study of plant uptake and phytotoxicity of 
toxic, radio-labeled chemicals are described. The chambers are de- 
signed to meet the criteria of continuously stirred tank reactors 
while providing containment for toxic chemicals. They are comput- 
er managed and operated within a controlled-environment room. 
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Besides providing controlled conditions within the contained 
spaces, continuous measurements are made of various environmen- 
tal parameters and plant transpiration, net photosynthesis, and dark 
respiration in up to 18 separate chambers. 


18453 (PB—89-134811/XAB) Extinction and persistence 
in models of population-toxicant interactions (journal ver- 
sion). Hallam, T.G.; de Luna, J.T. (Tennessee Univ., Knox- 
ville (USA). Dept. of Mathematics). 1984. 10p. NTIS, PC 
A02/MF AOl1. 


Pub. in Ecological Modelling, Vol. 22, No. 1-2, 13-20(Mar 
1984). 

Recent qualitative studies of the effects of toxicants on popu- 
lations have resulted in conjectures about the role played by a dose- 
response function in determining the existence of multiple equilibri- 
um states, consequences of modeling chemical dynamics by first- 
order laws, and problems arising when uptake or toxicant can 
occur through both environmental and food chain pathways. A 
brief synthesis, focusing on the sensitivity of the models to the rep- 
resentation of the population, of these studies is presented. Then, 
some new persistence-extinction results for resource-consumer-toxi- 
cant interactions are indicated. An analytical approach is used to 
address a set of generic models each employing a dynamic submo- 
del of the population, a dynamic formulation for environmental 
concentration of a toxicant, and a dynamic concentration of toxi- 
cant in the individual organisms. Conclusions, derived from the 
models by analytic techniques, are phrased in terms of system-level 


parameters that govern persistence or extinction of the model popu- 
lation. 


18454 (UCRL—99786) Multiple Pathway Exposure Fac- 
tors (PEFs) associated with multimedia pollutants. McKone, 
T.E. (Lawrence Livermore National Lab., CA (USA)). Aug 
1988. Contract W-7405-ENG-48. 19p. (CONF-8808121—2). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007222/JAW. 

From Workshop on intermedia pollutant transport: modeling 
and field measurements; Santa Monica, CA, USA (23 Aug 1988). 

This paper describes methods for addressing several poten- 
tial exposure pathways and provides a link between human expo- 
sure and chemical concentrations in multiple environmental media. 
This approach links environmental concentrations to human expo- 
sure through pathway-exposure factors (PEFs). The PEF incorpo- 
rates information on human physiology, human behavior patterns, 
and environmental transport into a term that translates a unit con- 
centration (in mg/m‘, mg/kg, or mg/L) in a specified environmen- 
tal media (air, soil, or water) into daily exposure in mg/kg-d for a 
specified route (inhalation, ingestion, or dermal absorption). This 
process of exploring the data associated with human/environment 
interactions and proposing exposure models provides insight for 
risk-management activities. 11 refs., 1 fig., 3 tabs. 
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18455 (CESI—87-57) Electrical apparatus: certification 
with reference to radiowave radiation. Costa, G.; Galliano, 
P.G.; Pederneschi, A. (Centro Elecctrotecnico Sperimentale 
Italiano, Milan). Nov 1987. 19p. (In Italian). (CONF- 
8711285—4). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88756768/JAW. 
_ From Workshop on electromagnetic compatibility in electri- 
cal apparatus, plants and systems; Milan, Italy (11 Nov 1987). 
Under government (Italian) directives, various Italian electri- 
cal equipment test laboratories verified the conformity of different 
electrical devices to published normatives regarding radiowave ra- 
dioation limits. The devices included common household electrical 
appliances, fluorescent lamps, televisions, etc. This work allowed a 
better understanding of the necessary quality control criteria and 
test requirements to be incorporated into future European norma- 
tives regardingcertification of manufactured electrical goods. 
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18456 (PB—89-855084/XAB) Biological effects of micro- 
wave radiation. February 1984-January 1989 (Citations from 
the INSPEC: Information Services for the Physics and Engi- 
neering Communities data base). Report for Febuary 1984- 
January 1989. (National Technical Information Service, 
Springfield, VA (USA)). Feb 1989. 155p. NTIS PC NO1/ 
MF NO1. 

Supersedes PB—86-866449. 

This bibliography contains citations concerning the short- 
and long-term effects of microwave radiation. The physiological ef- 
fects of thermal stress are considered. Experimental data, including 
methodolgy and evaluation, are also presented. (This updated bibli- 
ography contains 238 citations, 111 of which are new entries to the 
previous edition.) 


18457 (PB—89-920900/XAB) FDA (Food and Drug Ad- 
ministration) Compliance Program Guidance Manual. Section 
4. Medical and radiological devices. Irregular report. (Food 
and Drug Administration, Rockville, MD (USA)). 1984. vp. 
NTIS Subscription. 

Supersedes PB—88-920900. Paper copy available on sub- 
scription, North American Continent price $140.00/year; all others 
write for quote. Updates also available in single copies. Basic 
manual available individually as PB—89-920999. 

The FDA Compliance Program Guidance Manual provides 
a system for issuing and filing program plans and instructions di- 
rected to Food and Drug Administration Field operations for 
project implementation. Section IV provides those chapters of the 
Compliance Program Guidance Manual which pertain to the areas 
of medical and radiological devices. Some of the areas of coverage 
include laser and sunlamp standards inspections, compliance testing 
of various radiation-emitting products such as television receivers 
and microwave ovens, emergency response planning and policy, 
premarket approval and device manufacturers inspections, device 
problem reporting, sterilization of devices, and consumer education 
programs on medical and radiological devices. 


18458 (PB—89-920999/XAB) FDA (Food and Drug Ad- 
ministration) Compliance Program Guidance Manual. Section 
4. Medical and radiological devices. Basic section. (Food and 
Drug Administration, Rockville, MD (USA)). 1988. 707p. 
(FDA/OMO—89/6D). NTIS, PC A99. 

Supersedes PB—88-920999. Portions of this document are 
not fully legible; Updates and basic manual available on subscrip- 
tion as PB—89-920900. 

The FDA Compliance Program Guidance Manual provides 
a system for issuing and filing program plans and instructions di- 
rected to Food and Drug Administration Field operations for 
project implementation. Section IV provides those chapters of the 
Compliance Program Guidance Manual which pertain to the areas 
of medical and radiological devices. Some of the areas of coverage 
include laser and sunlamp standards inspections, compliance testing 
of various radiation-emitting products such as television receivers 
and microwave ovens, emergency response planning and policy, 
premarket approval and device manufacturers inspections, device 
problem reporting, sterilization of devices, and consumer education 
programs on medical and radiological devices. 


18459 (PNL-SA—16146) Applications, dosimetry and bi- 
ological interactions of static and time-varying magnetic 
fields. Tenforde, T.S. (Pacific Northwest Lab., Richland, 
WA (USA)). Aug 1988. Contract AC06-76RL01830. 9p. 
(CONF-8808192—1). NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89006944/JAW. 

From International commission of radiation units and meas- 
urements; Helsinki, Finland (15 Aug 1988). 

The primary topics of this presentation include: (1) the appli- 
cations of magnetic fields in research, industry, and medical tech- 
nologies; (2) mechanisms of interaction of static and time-varying 
magnetic fields with living systems; (3) human health effects of ex- 
posure to static and time-varying magnetic fields in occupational, 
medical, and residential settings; and (4) recent advances in the do- 
simetry of extremely-low-frequency electromagnetic fields. The dis- 
cussion of these topics is centered about two issues of considerable 
contemporary interest: (1) potential health effects of the fields used 
in magnetic resonance imaging and in vivo spectroscopy, and (2) 
the controversial issue of whether exposure to extremely-low-fre- 
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quency (ELF) electromagnetic fields in the home and workplace 
leads to an elevated risk of cancer. 11 refs. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 17323, 17670, 18455 


18460 (CONF-8805265—) Risks associated with new 
techniques and technologies. Proceedings. (Internationale 
Vereinigung fuer Soziale Sicherheit (IVSS), Mannheim 
(Germany, F.R.}. Sektion Maschinenschutz). 1988. 299p. (In 
German, English, French, Spanish). NTIS (US Sales Only), 
PC A13/MF AO1. Order Number DE89770259/JAW. 

From 5. international colloquium of the Section ‘Machine 
Safety’ of IVSS: Risks associated with new techniques and technol- 
ogies; Friedrichshafen, F.R. Germany (18 May 1988). 

The fin! report contains the original 21 papers presented. 
Each paper begins with a summary in German, English, French 
and Spanish. Technical risks arise in the interaction between man - 
machine - environment. Therefore, one of the most urgent tasks is 
to create, with the aid of technology, and through influencing 
man’s behaviour, optimum safety prerequisites at the points of con- 
tact between man and technology. The papers deal mainly with in- 
formation, communication and robot techniques, with automated 
systems and their use suited to man. (HSCH). 
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18461 (IS-T—1332) A stable isotope and fluid inclusion 
study of minor Upper Mississipi Valley-type sulfide mineral- 
ization in Iowa, Illinois, and Wisconsin. Kutz, K.B. (Ames 
Lab., IA (USA)). Jul 1988. Contract W-7405-ENG-82. 86p. 
NTIS, PC A05/MF A0Ol1 - OSTI; 1; GPO Dep. Order 
Number DE89007624/JAW. 

The Upper Mississippi Valley (UMV) zinc-lead district, one 
of the largest mining districts in the United States, is surrounded by 
a broad zone of minor base metal mineralization which encom- 
passes approximately 100,000 km? in northwest Illinois, eastern 
Iowa, and southwest Wisconsin. Over 60 minor base metal occur- 
rences of possible UMV type have been recognized in the outlying 
zone. However, a genetic link between the outlying mineralization 
and the ore deposits of the main UMV district has not been firmly 
established. Although many of the outlying mineral occurrences ex- 
hibit close similarities to the main UMV ore deposits, paragenetic, 
fluid inclusion, and stable isotope (S, C, O, and H) data suggest 
major differences in the genetic history of the outlying occurrences. 


18462 (IS-T—1333) A study of the fluid inclusion, stable 
isotope and mineralogical characteristics of the Denton fluor- 
spar deposit, Cave-in-Rock, Illinois. Koellner, M.S. (Ames 
Lab., IA (USA)). Jul 1988. Contract W-7405-ENG-82. 119p. 
NTIS, PC A06 - OSTI. Order Number DE89007566/JAW. 

The Illinois-Kentucky fluorspar district contains numerous 
vein type deposits and larger bedded replacement deposits contain- 
ing fluorite with lesser amounts of sphalerite, galena and barite. 
Fluid inclusion, stable isotope and paragenetic studies were under- 
taken to determine the changes in depositional temperatures and sa- 
linities of the ore fluids responsible for mineralization at the Denton 
mine, and to combine these data with information from other de- 


posits to help develop a picture of regional ore deposition. 38 refs., 
19 figs., 3 tabs. 


5802 Geophysics 


18463 (CONF-8706370—1) Laboratory prototype of in 
situ cyclic and dynamic geotechnical testing system. Henke, 
R.; Henke, W. (Dynamic In Situ Geotechnical Testing, Inc., 
Lutherville, MD (USA)). 1987. Contract FG01-87CE1i5305. 
8p. NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006440/JAW. 
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From 3. international conference on soil dynamics and earth- 
quake engineering; Princeton, NJ, USA (1 Jun 1987). 

This paper presents selected elements of a laboratory proto- 
type of a new in situ geotechnical testing system. The testing 
system, currently under construction, is intended to provide im- 
proved measures of the in situ nonlinear shear stress-strain charac- 
teristics of the upper layers of a soil deposit. Such information is 
needed for earthquake site response analysis procedures used to 
predict the behavior of sites during earthquakes. Such procedures 
are commonly used at the advanced stages of the earthquake resist- 
ant design of critical soil-structure-equipment systems (offshore 
structures, hospitals, dams, etc.) The elements of the testing system 
described in this paper are elements intended to help preserve in 
situ conditions. 5 refs., 3 figs. 


18464 (NUREG/CR—3145-Vol.7) Geophysical investiga- 
tions of the Western Ohio-Indiana region: Volume 7, Annual 
report, October 1987--September 1988. Schwartz, S.Y.; Lay, 
T.; Young, C.J. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research). 
Dec 1988. 36p. NTIS, PC 05/MF A0! - GPO - OSTI. 
Order Number T1I89007732/JAW. 

Includes 1 sheet of 48x reduction microfiche. 

Earthquake activity in the Western Ohio--Indiana region has 
been monitored with a precision seismograph network consisting of 
nine stations located in west-central Ohio and four stations located 
in Indiana. No local earthquakes have been recorded during this 
report period. The low level of local seismicity in the last two 
years suggests that the occurrence of the m/sub b/ = 4.5 earth- 
quake, in St. Marys, Ohio, on July 12, 1986, released most of the 
crustal strain accumulated. Four regional events were well record- 
ed by the array stations during this year. Their magnitudes range 
from m/sub bLg/ = 3. 2--4.5. The largest of these events (7 Sep- 
tember 1988 in northeastern Kentucky, m/sub b/ = 4.5) had minor 
damage reported. Upper mantle P wave (P/sub n/) velocities be- 
neath the array stations have been investigated using relative time 
differences of arrivals recorded by stations located at similar back 
azimuth from given regional earthquake epicenters. Apparent P/sub 
n/ velocities determined from arrival times of earthquakes in north- 
eastern Ohio (back azimuths of 50--70{degree}) reveal similar 
values to those obtained from earthquakes in southern Illinois and 
southeastern Missouri (back azimuths of 230--250{degree}). Compa- 
rable apparent P/sub n/ velocities obtained for rays traveling both 
to the northeast and to the southwest requires that the Moho not 
dip in either of these directions beneath the stations. The average 
P/sub n/ velocity of 8.41 km/s is similar to the values of 8.5 and 
8.4 km/s that we obtained previously from the slope of P/sub n/ 
travel time curves constructed for earthquakes from northeastern 
Ohio and southeastern Illinois respectively. These values were 
slightly higher than the value of 8.2 km/s obtained previously from 
earthquakes in southwestern Indiana, northeastern Kentucky, and 
northeastern Missouri. 13 refs., 11 figs., 5 tabs. 


18465 (SAND—89-0088C) Novel segmentation technique 
applied to phase detection in teleseismic and regional seismic 
waveforms. Osbourn, G.C. (Sandia National Labs., Albu- 
querque, NM (USA)). 1989. Contract AC04-76DP00789. 7p. 
(CONF-890358—3). NTIS, PC A02/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89006325/JAW. 

From Society of Photo-Instrumentation Engineers confer- 
ence on applications of artificial intelligence; Orlando, FL, USA 
(28 Mar 1989). 

A novel technique is presented for segmenting seismic wave- 
forms. The method produces waveform segments which closely 
correspond to explosion and earthquake signal onsets as well as ad- 
ditional structure of interest. Noise spikes or glitches are also suc- 
cessfully isolated. The approach uses threshold parameters obtained 
from human segmentation judgment tests and requires only simple, 
time domain calculations. 6 refs., 3 figs. 
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5803 Mineralogy, Petrology, And Rock Mechanics 
REFER ALSO TO CITATION(S) 17867, 18462, 18463 


18466 (IS-T—1314) Determination of far-field stress from 
localized stress concentrations. Rohde, J.R. (Ames Lab., IA 
(USA)). Jun i987. Contract W-7405-ENG-82. 74p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007612/JAW. 

The purpose of this work was to develop a method of deter- 
mining far-field principal stress magnitude and orientation using bi- 
axial stress measurements made in a series of boreholes. Two novel 
developments were employed: one was a method for relating biax- 
ial measurements from three boreholes to the triaxial principal 
stress field; the other was a measurement technique that fully de- 
fines the biaxial stress field around a borehole, independent of rock 
properties. To determine the triaxial principal stress field, a series of 
simultaneous equations describing biaxial measurements in terms of 
a random baseline coordinate system was developed. A least 
squares regression was then utilized to determine the coordinate 
system's stress field. A Newton-Raphson reduction was subsequent- 
ly performed to define the orientation and magnitude of the princi- 
pal stress field. The biaxial stress measurement technique employs 
two loading mechanisms and ultrasonic crack detection. The biaxial 
stress field in boreholes with nonhomogeneous and anisotropic rock 
conditions can be defined. Finally, recommendations are given for 
the development of a testing apparatus utilizing thin-film piezoelec- 
tric substrates to detect ultrasonic shear waves capable of under- 
ground biaxial measurements. 16 refs., 12 figs., 2 tabs. 


18467 (IS-T—1389) Comparative studies kriging, multi- 
quadric-biharmonic and other methods for solving resources 
problems. Sirayanone, S. (Ames Lab., IA (USA)). Feb 1989. 
Contract W-7405-ENG-82. 355p. NTIS, PC A16/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89007632/JAW. 

The multiquadric (MQ) method was discovered by Rolland 
L. Hardy in the late 1960s. It is a true scattered data, grid-free 
scheme for mapping of surfaces and volumes. It is a physically de- 
terministic process and is related to concepts of the potential. With 
proper constraints it satisfies equilibrium and minimum energy con- 
ditions. The geostatistical kriging (K) method, developed by Math- 
eron in the 1960s, is a stochastic process procedure based on the 
theory of regionalized variables. It is claimed to be different from 
classical statistics. This dissertation consists of two major research 
areas: a comparative study of both the MQ and K theories, and a 
comparative study of the application of both methods to directly or 
indirectly related mineral resources problem. The results of the re- 
search shows that the MQ method yields equal or better accuracy 
than the K method. The MQ method avoids the costly pre-process- 
ing steps which are required by the K method. The MQ variation 
varies with location but the K variance does not. Both methods 
were able to produce representations of isarithmic contours or sur- 
faces for the variable under investigation (temperature, wind veloci- 
ty, iron grade, manganese percent, simulated data, and Iowa coal 
thickness). However, the K method could not rigorously produce 
three dimensional maps for the cases in this research which in- 
volved non-simulated data. 102 refs., 58 figs. 


18468 (IS-T—1400) Petrology and geochemistry of net- 
veined complexes in the Austurhorn and Vesturhorn intru- 
sions, S.E. Iceland. Doden, A.G. (Ames Lab., IA (USA)). 
Jul 1988. Contract W-7405-ENG-82. 283p. NTIS, PC A13/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007636/JAW. 

The foliowing results of a study on the Austurhorn and Ves- 
turhorn intrusions of S.E. Iceland are discussed: (1) Pillow-shaped 
basic masses are enclosed and veined by acid rock, a result of limit- 
ed mechanical mixing (‘commingling’) between the opposing 
magmas. (2) Acid rocks from intrusions of S.E. Iceland are highly 
enriched in incompatible elements relative to other mid-ocean ridge 
rocks. (3) Major element data suggest that basic magmas of the 
Austurhorn and Vesturhorn net-veined complexes may be intrinsi- 
cally different. The basic rocks are somewhat evolved relative to 
normal MORB. (4) Petrographic and field evidence indicates that 
the acid rock which encloses a large type” pillow of the Austur- 
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horn is not that which originally commingled with the pillow. (5) 
Compositional differences exist between pillow centers and edges. 
(6) The net-veined acid rocks have mineral contents and textures 
characteristic of water-rich subsolvus granites. (7) Viscosity calcu- 
lations show that high water contents and crystallization effects 
allow the viscosity of the net-veined acid magma to be considerably 
less than that of the basic magma, conditions more favorable for 
magma commingling than previously proposed. 125 refs., 41 figs., 1 
tab. 


18469 (LBL—25826) Some techniques for stochastic 
modeling of three-dimensional fracture networks. Hestir, K.; 
Long, J.; Chiles, J.P.; Billaux, D. (Lawrence Berkeley Lab., 
CA (USA)). Feb 1988. Contract AC03-76SF00098. 28p. 
(CONF-880973—2). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89007495/JAW. 

From DOE/AECL '87: geostatistical methods for transport 
modeling; San Francisco, CA, USA (15 Sep 1988). 

This paper describes some new techniques for stochastic 
modeling of three-dimensional fracture networks. We use geostatis- 
tical simulation methods to reproduce features of the spatial struc- 
ture of the rock such as the variation of fracture density and frac- 
ture orientation in space. For an example of the method we use 
mapped fracture data from the Fanay-Augeres mine, in Limousin, 
France. Two different sections of a drift wall, S1 and S2, were 
mapped. The S1 section is wet, and the S2 section is dry. For each 
case, the fractures are divided into five different sets and each set is 
modeled separately. The fractures in each set are represented as 
discs placed randomly in space. The diameter of each disc is chosen 
independently from a fixed probability distribution determined from 
the trace length distribution. For the location of discs a point proc- 
ess called the parent-daughter process is used. This process gives a 
clumping or swarming of fractures not found in the usual Poisson 
model. The orientation of the discs is characterized as a fluctuation 
about the mean orientation for the set. This fluctuation has a spatial 
structure that is simulated with geostatistics. Geostatistical simula- 
tions of the two fracture systems are under way. The connectivities 
of the simulations will be assessed to see if there is any correlation 
with the fact that the S1 section of drift is wet and the S2 section is 
dry. 20 refs., 6 figs., 2 tabs. 


5804 Geochemistry 


REFER ALSO TO CITATION(S) 17551, 18468 


18470 (DOE/ER/13721—1) Constraints on magma 
ascent, emplacement, and eruption: Geochemical and mineral- 
ogical data from the drill core at Inyo Craters, Inyo Chain, 
California: Final report. Vogel, T.A. (Michigan State Univ., 
East Lansing (USA). Dept. of Geological Sciences). 1988. 
Contract FG02-87ER 13721. 17p. NTIS, PC A03/MF AOI - 
OSTI,; 1; GPO Dep. Order Number DE89006976/JAW. 

An 861-m-long hole (Inyo-4) has been cored on a slanted tra- 
jectory that passed directly beneath South Inyo Crater in the west 
moat of Long Valley Caldera, California. The purpose of the hole 
was to investigate the magmatic behavior that led to surface defor- 
mation and phreatic activity during the 600-year-old eruption of the 
Inyo vent chain. The trajectory and stratigraphy encountered by 
Inyo-4 are shown. The volcanic and sedimentary sequence consists 
solely of post-Bishop Tuff caldera fill, including 319 m of moat 
basalt and 342 m of early rhyolite. Breccia zones that intrude the 
caldera fill were intersected at 12.0-9.3 m and 1.2-0.8 m SW and 8. 
5-25.1 m NE of the crater center. The largest breccia unit is sym- 
metrically zoned from margins rich in vesicular rhyolite and locally 
derived rhyolite wallrock to a center of up to 50 vol.% basalt. 
Most individual clasts of the rhyolite are =0.1m; individual clasts 


in the basalt breccia are up to 1 m in intersected length. 6 figs., 3 
tabs. 
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5805 Oceanography 


REFER ALSO TO CITATION(S) 18186 
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18471 (LAL-RT—88-03) Interpretation of noise in the 
time domain. Hrisoho, A. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire). Feb 1988. 16p. 
(In French). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88757028/JAW. 

Various kinds of noise (i.e., perturbations which hide a de- 
sired signal) are described. Thermal noise, shot noise, and 1/f noise 
are introduced. Evaluation of noise in relation to the useful signal is 


explained. Noise generators in a transistor; and noise measurement 
are treated. 


6401 Astrophysics And Cosmology 


REFER ALSO TO CITATION(S) 18552, 18553, 18554, 18555, 18556, 18558, 
18562, 18721, 19017 


18472 (AD-A—200733/4/XAB) Structure of infrared- 
bright circumstellar nebulae. Final report, 1 February 1985-31 
January 1988. Johnson, P.; Thronson, H. (Wyoming Univ., 
Laramie (USA)). Aug 1988. 3p. NTIS, PC A02/MF AO1. 

Detailed multi-wavelength, near-infrared maps and polari- 
metry were made of AFGL 2591, AFGL 490, Cep A, S140, AFGL 
618, and OH 0739-14, stars embedded in dust that absorbs starlight 
and reradiates strongly in the mid-infrared. A general Mie-scatter- 
ing model was coded to yield intensity and polarization maps of bi- 
polar nebulae in the infrared and visible parts of the spectrum. Hat 
Creek Millimeter Interferometer maps of AFGL 618 and NGC 
7027 were obtained that are being reproduced and combined with 
data taken at the Wyoming Infrared Observatory to produce de- 
tailed studies of these objects. The construction and testing of a 
photoelastic modulator data-acquisition system was completed and 
is being used to acquire polarimetry of dust-enshrouded stars. 


18473 (AD-A—201003/1/XAB) Simple solar microwave 
burst observed with high spectral resolution. Technical report. 
Gary, D.E.; Hurford, G.J. (Big Bear Solar Observatory, Big 
Bear City, CA (USA)). Aug 1988. 22p. (SCIENTIFIC—1). 
NTIS, PC A03/MF AO1. 

Many solar microwave bursts exhibit multicomponent spatial 
and spectral structure, which complicates efforts to determine 
source parameters from their radio emission. A small (SN/C1.0) 
flare that occurred on 1986 February 3 is dominated by a single, 
homogeneous source. High spectral-resolution observations of this 
event with the Owens Valley frequency-agile interferometer there- 
fore provide the clearest opportunity to date to apply theoretical 
spectral models to a microwave burst. Based on the microwave 
spectra, it was found that the burst was dominated by a compact, 
thermal source. The sequence of such spectra, obtained every 10 s, 
showed that the source expanded with time during the burst, start- 
ing with a (one-dimensional) size of 4 arcsec, enlarging to about 12 
arcsec in <2 minutes. During the same period, the electron temper- 
ature decreased from a high 71 million K to <10 million K. Com- 
parison with GOES soft x-ray data suggests that the density in- 
creased by at least an order of magnitude during the burst. The 
magnetic field strength was found to be about 770 G. To apply 
these techniques to typical, more-inhomogeneous flares, future ob- 
servations are needed that achieve better imaging capability while 
retaining high spectral resolution. 


18474 (AD-A—201119/5/XAB) Corona-solar wind cou- 
pling review. Final report, April 1985-June 1987, Feynman, J. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Jun 1987. 96p. 
NTIS, PC A05/MF AO1. 

The prediction and forecasting of the particle and fields en- 
vironment within the magnetosphere is of importance to the Air 
Force. In order to keep pace with the Air Force needs, methods of 
prediction must be considerably improved. Conditions within the 
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magnetosphere are linked to conditions within the solar corona by 
the following chain: the coupling between the corona and the solar 
wind in the vicinity of the sun, the propagation of the solar wind 
from the vicinity of the sun to the vicinity of the earth, and the 
coupling of the solar wind at 1 AU to the magnetosphere. This 
report is a review of the present knowledge of the coronal-solar 
wind coupling and presents a brief description of problems that 
remain for the development of an enhanced capability to predict 
the level of geomagnetic disturbances. Recommendations for a 3- 
year and a 10-year research plan to address these problems is also 
included. 


18475 (CEA-CONF—9448) Evidence and interpretation 
of dynamical short-range rapidity fluctuations in hadron mul- 
tiproduction. Peschanski R. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique). 1988. 6p. (CONF-880399—). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88756858/JAW. 

From 23. Rencontre de Moriond: current issues in hadron 
physics; Les Arcs, France (13 Mar 1988). 

The analysis of short-range fluctuations in proton-emulsion 
data at 200 and 800 Gev and Oxygen-emulsion at 200 Gev using 
factorial moments of the pseudo- rapidity distribution is presented. 
Evidence for non-statistical fluctuations is shown, and a physical in- 
terpretation in terms of weak intermittency is proposed. The rela- 
tion with the quark-hadron phase transition in non-equilibrium 
processes is briefly outlined. 


18476 (CEA-CONF—9648) Comments on SN 1987A. 
Schaeffer R. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service de Physique Theori- 
que). 1988. 5p. (CONF-8803113—). 

From 8. Moriond astrophysics meeting on dark matter; Les 
Arcs, France (6 Mar 1988). 

The SN 1987A event in the large magellanic cloud was very 
surprising. A few days after its occurrence, it was obvious that the 
event should be classified as a type II supernova: Hydrogen was 
the dominant element, and the neutrino signal indicated the forma- 
tion of a condensed object. The very likely explanation thus was 
that the event was due to the collapse of the iron core within a 
fairly heavy star, followed by an outward propagating shock. The 
surprises (ESO workshop, 1987), however, came from the magni- 
tude of the luminous emission and the photospheric temperature 
that were pretty low for a typical SN event. Also, after a short un- 
derluminous plateau phase, the light emission started to be dominat- 
ed by /sup 56/Ni decay as is usually the case for a SNI. The pre- 
genitor was neither a white dwarf no a red giant. Such strange an 
event, however, had been considered (Schaeffer, Casse, Cahen 
1987, SCC87) before the occurrence of SN 1987A. 


18477 (CEA-CONF—9649) Galaxy and matter distribu- 
tion in the non-linear regime. Schaeffer, R. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique). 1988. 9p. (CONF- 

803113—). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE88756865/JAW. 

From 8. Moriond astrophysics meeting on dark matter; Les 
Arcs, France (6 Mar 1988). 

Non-linear structures are seen to be present in the Universe 
at nearly any scale: galaxies at the sub-Mpc scale, clusters and voids 
at scales ranging from 1 to 10, possibly 100 Mpc. These structures 
arize from initial conditions in the early universe that we are 
having difficulties in finding out. They arize also from the non- 
linear behaviour of gravitationally interacting matter inhomogenei- 
ties. It is of primordial importance to be able to disentangle the 
presently observed properties of the galaxy distribution that are due 
to non - linearity from those that are genuine tracers of the initial 
conditions. The matter (or galaxy) distribution may be described in 
terms of correlation functions, not only the usual 2-body correla- 
tions, but those of arbitrary order. The observed power-law behav- 
iour of the 2-body correlation function may be explained by some 
"virialization” process. This in turn implies that the N-body corre- 
lation function also are powers-laws. We have explored the conse- 
quences of this behaviour, and obtained predictions for the proba- 
bility of holes, the galaxy and cluster luminiosity functions, and 
more generally on the probability distribution of galaxy counts in a 
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cell of any size, on the fractal distribution of galaxies and matter as 
well as on the cluster distribution in the past leading to an estimate 
of their X-ray emission and of the fluctuations they introduce in the 
microwave background. 


18478 (DOE/ER/10774—9) Very high energy gamma 
ray astrophysics: Progress report, 1 May 1988--1 February 
1989, Lamb, R.C.; Lewis, D.A. (Iowa State Univ. of Sci- 
ence and Technology, Ames (USA)). Feb 1989. Contract 
AC02-80ER10774. 19p. NTIS, PC A03/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89007665/JAW. 


We prvpose to use the Whipple Observatory High Resolu- 
tion Camera in a full program of Very High Energy observations 
of supernova remnants, x-ray binaries, and exiragalactic sources. 
Some minor improvements will be made to the camera but the 
major emphasis will be on the use of the camera which has success- 
fully detected the Crab Nebula. The data taken will be reduced in a 
timely fashion. This program of data taking and analysis will be 
carried on in parallel with the project, GRANITE, which will in- 
volve the construction of a second reflector and camera. 8 figs., 1 
tab. 


18479 (FNAL/C—89/16-A) Dark matter candidates. 
Turner, M.S. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Jan 1989. Contract AC02-76CH03000;AC02- 
80ER10587. 9p. (CONF-8805229—2). NTIS, PC A02/MF 


AOl - OSTI; 1; GPO Dep. Order Number DE89006579/ 
JAW. 


From 3. ESO-CERN symposium on astronomy, cosmology, 
and fundamental physics; Bologna, Italy (16 May 1988). 

One of the simplest, yet most profound, questions we can ask 
about the Universe is, how much stuff is in it, and further what is 
that stuff composed of? Needless to say, the answer to this question 
has very important implications for the evolution of the Universe, 
determining both the ultimate fate and the course of structure for- 
mation. Remarkably, at this late date in the history of the Universe 
we still do not have a definitive answer to this simplest of ques- 
tions---although we have some very intriguing clues. It is known 
with certainty that most of the material in the Universe is dark, and 
we have the strong suspicion that the dominant component of ma- 
terial in the Cosmos is not baryons, but rather is exotic relic ele- 
mentary particles left over from the earliest, very hot epoch of the 
Universe. If true, the Dark Matter question is a most fundamental 
one facing both particle physics and cosmology. The leading parti- 
cle dark matter candidates are: the axion, the neutralino, and a light 
neutrino species. All three candidates are accessible to experimental 
tests, and experiments are now in progress. In addition, there are 
several dark horse, long shot, candidates, including the superheavy 
magnetic monopole and soliton stars. 13 refs. 


18480 (FRCEA-TH—67) Ion composition of cosmic radi- 
ation in HEA03-C2, and propagation in the presence of inter- 
stellar helium. GRIMTEL, a telescope for studying high 
energy gamma rays, experimental test in an accelerator and 
numerical simulation. Ferrando, P. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Fondamentale (IRF); Paris-7 Univ., 75 (France)). 
Nov 1987. 204p. (In French). NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88757004/JAW. 


The origin, acceleration, and propagation of cosmic rays 
were investigated by studying charged cosmic rays and high energy 
gamma radiation. The isotopic composition of cosmic rays at 3 
GeV/nucleus is established from HEA03-C2 data. An abnormal 
component which could be ejected from Wolf-Rayet stars is identi- 
fied. Simultaneous analysis of the ratios B/C and Sc-Mn/Fe is used 
to study the trajectory of cosmic rays in the galaxy. Results reveal 
the difficulties of the Leaky Box model in predicting the Sc-Mn/Fe 
ratio, and support other models where the distribution of the trajec- 
tory is deficient in short values, as is the case if two confinement 
volumes for cosmic rays exist, the first possibly being dense regions 
around the sources. A gamma instrument (GRIMTEL) for the 
energy range 1 to 100 GeV, with excellent angular resolution al- 
lowing the localization of gamma sources to within a few arcmin is 
presented. It uses the Cerenkov imaging technique. 
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18481 (IC—88/275) Reversed sense of the outward” di- 
rection for dynamical effects of rotation close to a Schwarzs- 
child black hole. Abramowicz, M.A.; Prasanna, A.R. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Oct 
1988. 23p. NTIS (US Sales Only), PC A03/MF AOI - 
OSTI; INIS. Order Number DE88705670/JAW. 

Anderson and Lemos (1988) noticed that the direction in 
which viscous torque transports angular momentum changes, close 
to a black hole, from outwards to inwards. We find here that close 
to a black hole the centrifugal force attracts particles towards the 
hole. We argue that these are particular examples of a general re- 
versal in sense of the inward and outward directions for all dynami- 
cal effects of rotation close to the hole. Using results from the 
recent paper by Abramowicz, Carter and Lasota (1988) we explain 
that the reversal is not connected with dragging of inertial frames 
or with the difference between the angular velocities of the hole 
and of the surrounding matter but rather, it is an effect of curva- 
ture. For a Schwarzschild black hole the reversal takes place at the 
circular photon orbit (r=3M.-tilde) because the geodesic curvature, 
R-tilde=r(1-3M-tilde/r), of the circles r = const. changes its sign 
there. (author). 13 refs, 7 figs, 1 tab. 


18482 (IC—88/279) Superconducting cosmic string evolu- 
tion of quasars. Liu Yulin. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1988. 6p. NTIS (US 
Sales Only), PC A02/MF A0Ol - OSTI; INIS. Order 
Number DE88705672/JAW. 

The quasars may have been undergoing two evolutionary 
processes after they formed. As a result of the string loops shrink- 
ing at the first stage, the luminosities of the quasars increased 
gradually up to their maximum value at the redshift z ~ 2, after 
then the second evolutionary stage began and the luminosity re- 
duced. This result can be fitted by luminosity counting of quasars. 
Observable limit of quasars can be obtained naturally. Many phe- 
nomena, such as radiomorphology, density distribution between 
fuzz structure and broad line region and rotational curve may also 
originate from the first evolutionary stage of quasars as cosmic 
string. (author). 10 refs. 


18483 (IC—88/280) Far infrared peculiar behavior of 
quasars. Liu Yulin; Liu Jiying. (International Centre for 
Theoretical Physics, Trieste (Italy); Academia Sinica, Beij- 
ing (China). Beijing Astronomical Observatory). (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Sep 
1988. 9p. NTIS (US Sales Only), PC A02/MF A0O1 - OSTI; 
INIS. Order Number DE88705673/JAW. 

Many quasars possibly have nebulous envelopes with far in- 
frared radiation. These nebulosities may be similar to fuzz in the 
optical region in morphology. These quasars have many properties 
in common. (author). Refs, 3 figs. 


18484 (IC—88/354) Dynamics of particles in the bending 
waves of the planetary rings. Chakrabarti, S.K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Oct 1988. 
26p. NTIS (US Sales Only), PC A03/MF AO1 - OSTI; 
INIS. Order Number DE88705714/JAW. 

We study the motion of a single particle in the bending 
wave of finite thickness in the planetary ring. We include the forc- 
ing due to the planet, the moon, the coriolis force and the self grav- 
ity of the ring. In particular, we study the variation of the velocity 
arising due to the variation of the amplitude and the phase of the 
epicyclic motion across the height of the ring. We suggest that the 
dissipation of energy of this shear layer through collisions of ring 
particles from different heights may contribute significantly to the 
damping of the bending waves observed in the Voyger data. 
(author). 16 refs, 7 figs. 


18485 (INFN-LNF—88-38(P)) Surface and underground 
experiments at the Gran Sasso. D’Ettore Piazzoli, B. (Istituto 
Nazionale di Fisica Nucleare, Frascati (Italy). Lab. Nazion- 
ale di Frascati). (Istituto Nazionale di Fisica Nucleare, 
Rome (Italy)). 1988. 30p. (CONF-8802134—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 


DE88705502/JAW. 


From Physics meetings of Aosta Valley; La Thuile, Italy (28 
Feb 1988). 
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Various aspects regarding the nature and origin of high 
energy (>10/sup 14/eV) primary cosmic rays are still unsolved. 
The experimental information is obtained in an indirect way by 
means of measurements of the secondary particles produced in the 
atmospheric cascade. The sensitivity of the on-ground and under- 
ground detectors at the Gran Sasso Laboratory in performing these 
investigations is carefully analyzed. 28 refs. 


18486 (INIS-mf—11353) Sun. Proceedings. Vol. 1. 
Hejna, L.; Sobotka, M. (eds.). (Ceskoslovenska Akademie 
Ved, Ondrejov. Astronomicky Ustav). 1987. 286p. (CONF- 
8708269—). NTIS (US Sales Only), PC A13/MF AOI1. 
Order Number DE88705529/JAW. 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The conference proceedings contain 50 papers classified in 
six parts. The introductory paper is devoted to magnetic fields of 
the Sun and of low-mass main-sequence stars. 7 papers discuss the 
morphology and fine structure of solar active regions, 9 papers deal 
with evolutionary aspects of the regions, 6 papers with observations 
and theories of the solar magnetic field, 9 deal with velocity fields, 
oscillations and waves in the active regions and 18 papers discuss 
the physical structure of active regions and its diagnostics. (M.D.). 
218 figs., 19 tabs., 1,317 refs. 


18487 (INIS-mf—11353, pp 3-10) Magnetic fields of the 
Sun and stars. Bumba, V. (Ceskoslovenska Akademie Ved, 
Ondrejov. Astronomicky Ustav). 1987. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The main results are summed up obtained by the joint effort 
of solar and stellar physicists in investigating solar and solar type 
activities in the low-mass main-sequence stars. The basic role is in- 
vestigated of the magnetic field in this activity and the importance 
of its interaction with the convection and differential rotation of 
each star. Data are compiled obtained by ground-based optical, 
radio and space observations of these stars which provide some 
idea of the physical conditions in the stellar photospheres, chromos- 
pheres and coronae, their activity periodicities and relations of this 
activity to other stellar parameters. The possible depth is discussed 
of dynamo action in the Sun and stars in its relation to the convec- 
tive zone; some results are presented of the method of direct stellar 
magnetic field measurements in comparison with various indirect 
evidence of the action of stellar magnetic fields. Some observed dif- 
ferences both between the sun- and star-spots, and plages are also 
shown, and information is brought concerning stellar flares. Finally, 
to compare the main behavior of magnetic fields on the Sun and 
stars and the characteristics of the solar and stellar activities, some 
of the new observational results are reported concerning the mutual 
relation of magnetic and other activities with torsional oscillations, 
various regularities in latitudinal and longitudinal background field 
concentration shifts, differential rotation and convection. Also sum- 
marized is the current knowledge of active region energetics and 
developments. (author). 88 refs. 


18488 (INIS-mf—11353, pp 15-19) Fine structure of 
active regions. Muller, R. (Observatoires du Pic du Midi et 
de Toulouse, Centre de Toulouse, 31 (France)). 1987. NTIS 
(US Sales Only), PC A13/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Properties of the fine structure of a well developed active 
region, as visible at the photospheric level, including umbral dots 
and penumbral filaments of sunspots, facular points, disturbed gran- 
ules, are described. Properties of a few chromospheric features are 
also described because they are closely connected to the photos- 
pheric ones. Empirical and theoretical mode!s which can explain 
the observed properties are discussed. (author). 95 refs. 
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18489 (INIS-mf—11353, pp 21-23) Fragments in sun- 
spots. Garcia de la Rosa, J.I. (Instituto de Astrofisica de 
Canarias, La Laguna, Tenerife (Spain)). 1987. NTIS (US 
Sales Only), PC Al3/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

High resolution white light and Ha observations carried out 
at the Observatorio del Teide (Tenerife) with the 40 cm Vacuum 
Telescope of the Kiepenheuer Institute (FRG), were used to study 
the processes taking place during the development of 15 large 
active regions (flux larger than 5x10/sup 21/ Mx). The behaviour 
of the magnetic fragments which coalesce to form the mature spots 
informs about the nature of the subphotospheric flux rope. The fol- 
lowing are the main findings: (i) Fragments with typically 10/sup 
21/ Mx preserve their identity and even survive to the decay of the 
sunspots. (ii) Each fragment has a very precise location in the 
whole ensemble. (iii) The incomplete coalescense of the fragments 
leaves interstices which are penetrated by hot gas. This gives a nat- 
ural explanation of the umbral fine structures (i.e., umbral dots and 
light bridges). (author). 5 figs., 9 refs. 


18490 (INIS-mf—11353, pp 25-28) On the long-lived 
photospheric granules. Dialetis, D.; Prokakis, Th.; Sarris, E.; 
Tsiropoula, G. (Astronomical Institute of the National Ob- 
servatory of Athens (Greece)). 1987. NTIS (US Sales Only), 
PC A13/MF AOl. Order Number DE88705529/JAW. 
(CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The spatial distribution was studied of the long-lived gran- 
ules from a population of 346 granules located in a photospheric 
region 37x37". The study is based on an exceptional sequence of 
photos taken by R. Muller at the Pic-du-Midi Observatory on May 
16,1979. The lifetime was determined of all the granules situated in 
this rectangular photospheric region. For the determination of the 
mean lifetime (15.5 min) a method was used which was recently de- 
veloped (Alissandrakis et al., 1987), that permits to define accurate- 
ly the mean lifetime. The spatial distribution was studied of the 
long-lived granules. As long-lived granules all the granules with 
lifetime greater than the mean lifetime of the population are consid- 
ered. It was found that the long-lived granules are not randomly 
distributed in the area under study, but they are located in well de- 
fined regions with mean length 8”-10" and mean width 2-4”. This 
result seems to confirm the suggestion (Dialetis et al., 1986) that 
there are at least two families of granules as far as their lifetime is 
concerned. The possible causes of the existence of regions charac- 
terized by slower evolutionary process are discussed. (author). 3 
figs., 12 refs. 


18491 (INIS-mf—11353, pp 29-32) Modelling active 
region fine structures from observations. Wiehr, E. (Goettin- 
gen Univ. (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A1l3/MF AOl. Order Number DE88705529/JAW. 
(CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Problems, methods and results are discussed to model fine 
structures of sunspots, plages and prominences from observed data. 
The very small scales of the structures prevent so far their full res- 
olution in a spectrum. Thus, two-component models or other indi- 
rect methods are used to deduce model atmosphere, magnetic and 
velocity field within these fine structures. (author). 55 refs. 


18492 (INIS-mf—11353, pp 33-35) Spectroscopic investi- 
gation of two-component umbral structure. Sobotka, M. (Ces- 
koslovenska Akademie Ved, Ondrejov. Astronomicky 
Ustav). 1987. NTIS (US Sales Only), PC A13/MF AO1. 
Order Number DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Based on spectroscopic observations in the lines Fel 543.5 
nm and Nal D/sub 2/, the main characteristics of simple semi-em- 
pirical two-component models of 11 umrae differing in size (radii 
2”-8") are studied. It is shown that in large umbrae (r/sub u/>4") 
the individual differences in brightness are mainly due to fluctua- 
tions in temperature of the dark component, while small umbrae (r/ 
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sub u/33”) differ in brightness due to the fluctuations in tempera- 
ture of the dark component as well as the considerable changes in 
the filling factor (5% to 30%). The bright component is cooler than 
the undisturbed photosphere and in most cases this may be de- 
scribed by the temperature down-scaling factor A@=0.10. (author). 
2 figs., 10 refs. 


18493 (INIS-mf—11353, pp 37-39) Bright facular points 
(filigree) in active regions. Zachariadis, Th.G. (Academy of 
Athens (Greece)). 1987. NTIS (US Sales Only), PC A13/ 
MF AOl. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

High resoiution observations of the active region MacMath 
16315 near the center of the disk were analyzed in order to study 
the bright points, both below an Arch Filament system and in two 
neighbouring regions covered by plagettes. The average value of 
the relative intensity of the bright points with respect to the back- 
ground in the plagette regions as well as under the Arch Filament 
system was 1.13+-0.033. This value was the same for Ha-1.0 A as 
well as for Ha-0.75 A. The lifetime of bright points under the Arch 
Filament System ranges from 3 to 18 min with an average value of 
10 min. The time evolution of the intensity of bright points under 
the Arch Filament system is different from that of the Ellerman 
bombs under the same system: The relative intensity of bright 
points rises to the maximum value within 1 min and remains con- 
stant during the rest of its lifetime. The average size of bright 
points at Ha-1.0 A was found smaller than that at Ha-0.75 A. 
(author). 3 figs., 2 tabs., 13 refs. 


18494 (INIS-mf—11353, pp 41-43) Variation of the 
granulation with the solar latitude. Collados, M.; Rodriguez 
Hidalgo, I.; Vazquez, M. (Instituto de Astrofisica de Canar- 
ias, La Laguna, Tenerife (Spain)). 1987. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Preliminary results of a search for the variation of solar 
granulation properties with heliographic latitude are presented. 
Within errors, no changes were found in the power spectra and 
sizes between N-S and E-W scans. (author). 5 figs., 1 tab., 5 refs. 


18495 (INIS-mf—11353, pp 47-54) Evolutionary aspects 
of the solar active regions. Stepanyan, N.N.; Antalova, A. 
(AN SSSR, Crimea. Krymskaya Astrofizicheskaya Observa- 
toriya; Slovenska Akademia Vied, Skalnate Pleso (Czecho- 
slovakia). Astronomicky Ustav). 1987. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Simultaneous observations of the H-alpha and Call K floc- 
cular lines show that during the first three days of the newly 
formed flocculi the temperature grows gradually while density is 
practically constant. During the following days an increase in den- 
sity is observed. The phase of increasing density does not occur in 
the case of faint flocculi. K-line analysis of the six newly formed 
sunspots indicates that the average cooling upward velocity equals 
15 ms/sup -1/. An increase in sunspot induction was observed at 
the time of the flares (46 spots). (author). 10 figs., 1 tab., 14 refs. 


18496 (INIS-mf—11353, pp 55-57) Detailed processes ac- 
companying the decay of an active region. Garcia de la Rosa, 
J.I1.; Coilados, M. (Instituto de Astrofisica de Canorias, La 
Laguna, Tenerife (Spain)). 1987. NTIS (US Sales Only), PC 
A13/MF A0O1. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

High resolution (better than 1”) magnetograms obtained at 
the Sacramento Peak Vacuum Tower Telescope were used to study 
the decay of a small active region. The reduction process allows 
one to match intensity and magnetic pictures exactly. Some of the 
main results are: (i) The granulation massages a magnetic pore, 
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probably inducing its fragmentation. The supergranules get rid o- 
the decayed pieces transporting them away from the pore. (ii) Mag- 
netic flux is removed from the photosphere through its submer- 
gence. (author). 5 figs., 10 refs. 


18497 (INIS-mf—11353, pp 59-63) Does the local 
dynamo act in sunspot groups?. Bumba, V. (Ceskoslovenska 
Akademie Ved, Ondrejov. Astronomicky Ustav). 1987. 
NTIS (US Sales Only), PC A13/MF A0O1. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Previous results are summarized concerning the local mag- 
netic field formation, showing that its sunspot groups developing to 
reach higher types C, D, E etc., continue their magnetic evolution 
during the period of new magnetic flux addition immediately after 
the first magnetically bipolar balanced stage. This is probably a 
magnetohydrodynamical process of magnetic field strengthening or 
a new magnetic flux generation. It is closely related to a specific 
singularity in the local magnetic field topology at the inner field 
boundary not far from the centre of the group, where the gulf of 
one polarity is compressed inbetween the boundary curvature of 
the field of opposite polarity and where large radial velocities may 
be observed. This is the region where new peaks of both the lead- 
ing and the following polarities in a special orthogonal relation of 
the new to the old tubes of lines of force develop and where the 
greatest field gradients are formed. The flare frequencies and their 
importances correlate well with the degree of complexity of mag- 
netic field topology in this situation. The important role of the pho- 
tosphere in all these processes is underlined. (author). 2 figs., 30 
refs. 


18498 (INIS-mf—11353, pp 65-68) Extreme solar activi- 
ty of early February 1986 and its geophysical consequences. 
Markova, E.; Pastorek, L.; Zloch, F.; Lastovicka, J.; Perg- 
lerova, P.; Pycha, J. (Observatory Upice (Czechoslovakia); 
Slovenska Akademia Vied, Hurbanovo (Czechoslovakia). 
Geofyzikalny Ustav; Ceskoslovenska Akademie Ved, On- 
drejov. Astronomicky Ustav; Ceskoslovenska Akademie 
Ved, Prague. Geofyzikalni Ustav). 1987. NTIS (US Sales 
Only), PC Ai3/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechosiovakia (24 Aug 1987). 

During the solar cycle minimum period, a period of a sud- 
denly enhanced solar activity occurred in early February 1986. 
Two proton flares were observed during this period after a long 
period of a totally quiet solar activity (R=O on most days in the 
second half of December and in January). Other flares, various phe- 
nomena accompanying proton flares, like type II and type IV radio 
bursts and a large Forbush decrease of cosmic ray intensity were 
observed as well as an extremely severe geomagnetic storm 
(Kp=9) and strong disturbances in the Earth’s ionosphere (SIDs 
and ionospheric storm). Czechoslovak solar and geophysical obser- 
vations for this period are presented and interpreted with the use of 
other observations. Special attention is given to the flares of Febru- 
ary 4 (start 0732 and 1025 UT) and February 5 (start 0934 UT) be- 
cause spectrohelioscopic observations from the Hurbanovo observa- 
tory are available for these events. (author). 10 figs., 2 tabs., 2 refs. 


18499 (INIS-mf—11353, pp 69-76) Some evolutionary as- 
pects of solar active regions. Martres, M.J. (Observatoire de 
Paris, Section de Meudon, 92 (France)). 1987. NTIS (US 
Sales Only), PC A13/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The appearance of isolated sunspot groups as well as cluster- 
ing in large active regions depends upon a complex dynamo proc- 
ess. Evidence of this dynamo process may be deduced from three 
different outstanding studies. (a) The emergence of new fluxes 
(spots or flares) is preceded by local cyclonic motions, observed at 
the photospheric level, in regions of weak magnetic fields; for ex- 
ample polarity inversion lines, gaps between magnetic “hills” or 
borders of the facula. This velocity structure is a response with a 
short scale in time and space to local subphotospheric perturbation 
and thus creates currents and new magnetic flux. (b) Magnetic trac- 












ERA-14/9 / 2624 


ers such as long-lived H filaments and sunspots, show that the re- 
gions of emergence of new flux (family of sunspot groups, eruptive 
sites or parasitic polarities) are related to the existence of limited 
areas rotating rigidly. These "pivot points’’ which do not follow 
differential rotation, could be anchored more deeply than the active 
centers themselves. (c) A large scale circulation, tied to the global 
rotation, reflects the motions of the underlying fluid (frozen field). 
Recent results show the existence of azimuthal rolls which trans- 
port upward the deep magnetic field. They move slowly toward 
the poles, and they appear to govern the cyclicity and to modulate 
the observed solar rotation. These observational results need to be 
considered to understand the production and the development of 
active regions. (author). 16 figs., 20 refs. 


18500 (INIS-mf—11353, pp 77-80) Sunspot groups as 
tracers of radial differential rotation. Gesztelyi, L.; Pap, J. 
(Magyar Tudomanyos Akademia, Debrecen. Napfizikai 
Obszervatorium; Eoetvoes Lorand Tudomanyegyetem, Bu- 
dapest (Hungary)). 1987. NTIS (US Sales Only), PC A13/ 
MF AOl. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Measurements of the proper motions of young bipolar sun- 
spot groups show that these groups rotate faster than the surround- 
ing photosphere. The results of time series analysis carried out on 
the irradiance records of the SMM/ACRIM radiometer and on the 
projected areas of the young, active sunspot groups showed a 
period near to 24 days in 1980, the year of the solar maximum. The 
main period in the projected areas of the old sunspot groups was 28 
days, which corresponded to the mean photospheric rotation. The 
faster proper motion of the young sunspot groups as well as the 24 
days periodicity of the young active spot areas might indicate that 
the young sunspots are connected to the deeper regions of the Sun 
which rotate faster than the photosphere. Thus, the sunspot groups 
in the early stage of their life would be an indicator of rotation of 
the deeper layers of the Sun. (author). 4 figs., 2 tabs., 20 refs. 


18501 (INIS-mf—11353, pp 81-84) Development of sun- 
spot groups related to the solar differential rotation during 
the early period of a new solar cycle. Deszo, L.; Kovacs, A. 
(Magyar Tudomanyos Akademia, Debrecen. Napfizikai 
Obszervatorium). 1987. NTIS (US Sales Only), PC A13/ 
MF AOl. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The "Debrecen Photoheliographic Results” beginning with 
1977 give various kinds of position and area data of sunspots daily 
for a single moment, including all spot groups visible at least on 
two days. In addition, this catalogue also indicates the magnetic 
spot polarities and for each sunspot, wherever reasonable, a special 
number as an identification mark. By these means special features of 
the 1977 spot activity were studied. Diverse spot distributions and 
the principal spot motions within the groups, as well as the local 
solar rotation in several regions of spot groups were thus deter- 
mined by means of tracers of spot positions. The most important 
characteristics found are presented. (author). 3 figs., 3 tabs., 8 refs. 







18502 (INIS-mf—11353, pp 89-92) Long-period compo- 
nents in solar wind velocities. Kulcar, L.; Letfus, V. (Slo- 
venska Akademia Vied, Skalnate Pleso (Czechoslovakia). 
Astronomicky Ustav; Ceskoslovenska Akademie Ved, On- 
drejov. Astronomicky Ustav). 1987. NTIS (US Sales Only), 
PC A13/MF AOl. Order Number DE88705529/JAW. 
(CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Several statistical methods of time series analysis were ap- 
plied (Fourier transform, least-squares fitting etc.) to the time series 
of solar wind velocity data to search for hidden periodicities. Solar 
wind data were analyzed obtained on probes at a distance of 1 AU 
from the Sun and stretched over the 17 year interval from 1963 to 
1980. Investigating long-period components on time scales of 0.5 to 
15 years in variations, daily solar wind velocity values were proc- 
essed averaged over Bartels rotation Nos. 1784-2006, i.e., 223 data. 
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The analysis showed periods of 14.9-13.7, 7.2-7.1, 3.6-3.1, 2.8-2.6, 
2.1-2.0, 1.7-1.4, 1.3, 1.1, 1.0, 0.8, 0.7 and 0.6-0.5 years. A preliminary 
comparison is made with periods found in various solar and geo- 
magnetic indices. (author). | fig., 43 refs. 


18503 (INIS-mf—11353, pp 95-103) Magnetic fields: ob- 
servations and theory. Solank:, 5.K. (Eidgenoessische Tech- 
nische Hochschule, Zurich (Switzerland)). 1987. NTIS (US 
Sales Only), PC A1l3/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Theoretical model calculations of magnetic elements in the 
photospheric layers of solar active regions are compared with the 
results of observations. Emphasis is placed on small scale magnetic 
elements and an attempt is made to provide an overview of the 
contributions that the current state of theory and observation can 
make to answering the following questions: What is the field 
strength and the magnetic field structure of a magnetic element? 
Are magnetic elements inclined with respect to the vertical? Do 
magnetic canopies exist and how can they be explained? What are 
the diameters of magnetic elements? What kinds of mass motion are 
present in magnetic flux concentrations and what role do they play 
for their structure and energetics? What is the temperature in mag- 
netic elements and what are the underlying heating mechanisms? 
(author). 6 figs., 137 refs. 


18504 (INIS-mf—11353, pp 109-111) Surges as tracers of 
magnetic lines. Schmieder, B.; Mein, P.; Martres, M.J.; Sim- 
nett, G.; Tandberg-Hanssen. (Observatoire de Paris, Section 
de Meudon, 92 (France); Birmingham Univ. (UK); National 
Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center). 1987. 
NTIS (US Sales Only), PC A13/MF A0O1l. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

During the maximum activity year 1980, chromospheric 
mass ejections were observed with the Multichannel Subtractive 
Double Pass Spectrograph operating at Meudon (MSDP), while the 
UV and X-ray emissions were observed respectively with Ultra 
Violet Spectrograph (UVSP) and HXIS instruments on board the 
SMM (Solar Maximum Mission) satellite. These ejections are not 
related directly to flares but are located in active regions near sun- 
spots. As the magnetic field is frozen in the matter, the study of the 
velocity field leads to the geometry of the magnetic structures and 
to the temporal evolution of the magnetic field lines. Ejections of 
matter recur often with a period of 10 to 20 minutes. In CIV, the 
bright loops coincide with the Ha surge but are more extended. 
Associated with the events are either X-ray emission or type III 
bursts. These signatures are interpreted by invoking, respectively, 
closed or open structures. The estimate of the energy involved 
gives constraints on the mechanism responsible for the surge. 
(author). 7 figs., 14 refs. 


18505 (INIS-mf—11353, pp 113-116) Magnetic turbulent 
diffusion and the problem of solar surge formation. Der- 
mendzhiev, V.N.; Buyukliev, G.T. (Bylgarska Akademiya 
na Naukite, Sofia). 1987. NTIS (US Sales Only), PC A13/ 
MF AOl. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The proces of solar surge formation is studied by means of 
computer simulations based on a two-dimensional MHD model. It 
is assumed in the model that a small-scale magnetic field is penetrat- 
ing in a compressible plasma medium with physical parameters near 
to those of the lower chromosphere. Computer simulations show 
that nonlinear effects lead to formation of relatively denser and 
hotter structures. This phenomenon is discussed as a link unifying 
the magnetic and non-magnetic mechanisms of surge formation pro- 
posed by various authors. (author). 4 figs., 32 refs. 
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18506 (INIS-mf—11353, pp 117-127) Connection of the 
large-scale solar magnetic and velocity fields with the solar 
active phenomena. Ambroz, P. (Ceskoslovenska Akademie 
Ved, Ondrejov. Astronomicky Ustav). 1987. NTIS (US 
Sales Only), PC Al3/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The evolution, structure and area distribution are character- 
ized of large-scale background magnetic fields in the solar photos- 
phere. The direction of horizontal streaming of solar photospheric 
plasma was found. Active regions are formed mainly in places 
where the global circulation displays maximum vorticity. Filaments 
occur in areas with a high value of velocity gradient perpendicular 
to the filament axis. The relationship between the weak background 
and the strong local magnetic fields is documented. (author). 13 
figs., 13 refs. 


18507 (INIS-mf—11353, pp 129-133) High flare activity 
and redistribution of solar global magnetic fields. Bumba, V.; 
Hejna, L.; Gesztelyi, L. (Ceskoslovenska Akademie Ved, 
Ondrejov. Astronomicky Ustav; Magyar Tudomanyos Aka- 
demia, Debrecen. Napfizikai Obszervatorium). 1987. NTIS 
(US Sales Only), PC A13/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

It is demonstrated that both in the global scale and in the 
scale of large and complex active regions the high flare activity is 
closely related to changes in the whole background magnetic field 
distribution. It was found that the disturbances of the normal 
course of MALs (magnetic active longitudes) during the years 
1965-1980 correlated with the maxima of flare activity and the 
mode of MALs distribution with the mean level of solar flare num- 
bers. It is shown that the development of activity during the last 
two submaxima of the 21st cycle of solar activity, especially the 
formation of the white-light flare region of April 1984, was a part 
of global processes in the solar atmosphere. It was accompanied by 
a complete reorganization of the MAL patterns, background field 
sector structure and restructuralization of coronal holes. In both 
cases, in the global and in the local scales, the geophysical conse- 
quences of the entire reconstruction of global solar field amplified 
by the direct influence of many large flares, could be observed. 
(author). 2 figs., 25 refs. 


18508 (INIS-mf—11353, pp 137-145) Velocity field and 
some aspects of solar activity. Gopasyuk, S.I. (AN SSSR, 
Crimea. Krymskaya Astrofizicheskaya Observatoriya). 1987. 
NTIS (US Sales Only), PC A13/MF A0O1. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Some general characteristics of observed plasma motions in 
the active region are described. Data concerning the birth and evo- 
lution of sunspots, intrinsic internal motions, the balance of plasma 
fluxes in individual sunspots and in the active region as a whole are 
presented. Special attention is paid to rotational plasma motion in 
sunspots and torsional oscillations of the spots. The importance of 
data on torsional oscillations of sunspots has been established for 
the study of the magnetic field structure and plasma convection in 
subphotospheric layers of the Sun. 


18509 (INIS-mf—11353, pp 147-151) Evershed flow in 
the solar photosphere, chromosphere and chromosphere- 
corona transition region. Alissandrakis, C.E.; Dialetis, D.; 
Mein, P.; Schmieder, B.; Simon, G. (Athens Univ. (Greece); 
Astronomical Institute National Observatory of Athens 
(Greece); Observatoire de Paris, Section de Meudon, 92 
(France)). 1987. NTIS (US Sales Only), PC Al3/MF AO1. 
Order Number DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The height-dependent characteristics were studied of the 
Evershed flow in the photosphere, chromosphere and chromos- 
phere-corona transition region. The Multichannel Subtractive 
Double Pass Spectrograph was used to obtain line of sight velocity 
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maps in Ha, the Meudon magnetograph for mapping the photos- 
pheric velocity field and the Ultraviolet Spectrometer and Polarim- 
eter (UVSP) on the Solar Maximum Mission spacecraft to obtain 
line of sight velocities in C IV, in sunspot regions. Emphasis was 
on the large scale, quasi-stationary characteristics of the flow. In 
the photosphere the velocity is low above the umbra and shows a 
maximum above the penumbra. In addition to the reversal of the 
flow in the chromosphere both the characteristic scale of the flow 
and the velocity are larger; the velocity maximum is located outside 
the photospheric penumbra. In the chromosphere-corona transition 
region there is a clear tendency to a chromospheric-type Evershed 
effect with a predominantly horizontal flow. The velocity is greater 
than in the chromosphere, but the characteristic scale of the flow is 
about the same. In addition to the Evershed flow, C IV observa- 
tions show upflows above the umbra with a velocity of about 15 
km/sec. (author). 2 figs., 20 refs. 






18510 (INIS-mf—11353, pp 157-160) Proper motions of 
the NOAA/USAF 3885 and 3886 regions (1-11 September 
1982). Csepura, G.; Nagy, I. (Magyar Tudomanyos Akade- 
mia, Debrecen. Napfizikai Obszervatorium). 1987. NTIS 
(US Sales Only), PC A13/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

A study is presented of proper motions of the flare active 
regions NOAA/USAF 3885 and NOAA/USAF 3886. The 3B flare 
of 3-4 September 1982 (NOAA 3886) appeared to have a close rela- 
tion to the relative motion of unconnected sunspot pairs of opposite 
polarity. During the regressive stage of region NOAA 3885 a con- 
siderable rotation was observed in the main leader umbra. (author). 
7 figs., 5 refs. 


18511 (INIS-mf—11353, pp 161-170) Oscillations and 
waves in sunspots. Staude, J.; Zhugzhda, Y.D.; Lotsans, V. 
(Akademie der Wissenschaften der DDR, Potsdam. Zentra- 
linstitut fuer Astrophysik; IZMIRAN, Troitsk (USSR); AN 
Latvijskoj SSR, Riga. Radioastrofizicheskaya Observator- 
iya). 1987. NTIS (US Sales Only), PC A13/MF AO1. Order 
Number DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The basic characteristics are reviewed of oscillations ob- 
served at different height levels in the sunspot atmosphere, and var- 
ious possibilities for a theoretical interpretation are discussed. In the 
umbra, oscillation power is concentrated in several period bands (3 
min, 5 min, and > or approx. 20 min) which are composed of 
closely packed peaks. The observed amplitudes and phases of ve- 
locity and of intensity oscillations depend in a characteristic manner 
on period and height. These features are used to seek the most 
probable physical mechanisms which could produce the different 
modes: At subphotospheric depths two independent resonators are 
acting. A resonator for slow, quasi-transverse waves can explain the 
lifetimes of umbral dots (> or approx. 20 min), while a resonator 
for fast (acoustic), quasi-longitudinal waves could result in umbral 
5-min oscillations. The acoustic resonator strongly couples with the 
slow-mode longitudinal resonator at photospheric and chromos- 
pheric heights, the latter produces the resonance peaks in the 3-min 
band. Running penumbral waves can be explained by the transfor- 
mation of 5-min waves from the convective zone in the almost hor- 
izontal magnetic field. The interpretation of oscillations provides a 
new method of probing not only subphotospheric, but also atmos- 
pheric layers of sunspots (e.g., of determining temperature gradi- 


ents), thus completing customary spectroscopic diagnostics. 
(author). 5 figs., 63 refs. 


18512 (INIS-mf—11353, pp 171-174) On the combined 
effects of fluid viscosity and electrical resistance on atmos- 
pheric Alfven waves. Campos, L.M.B.C. (Instituto Superior 
Tecnico, Lisboa (Portugal)). 1987. NTIS (US Sales Only), 
PC A13/MF AOl. Order Number DE88705529/JAW. 
(CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The general problem is considered of linear Alfven waves 
propagating in a dissipative atmosphere and an exact solution is ob- 
tained of the wave equation with double diffusion, i.e., by fluid vis- 













ERA-14/9 / 2626 


cosity and electrical resistance. This solution includes as particular 
cases, non-dissipative Alfven waves in an isothermal atmosphere 
with a vertical or oblique magnetic field, and the case when resis- 
tive dissipation alone is present. This solution may be relevant to a 
variety of solar atmospheric problems in which dissipation is an es- 
sential element, e.g., atmospheric heating or resonances, which 
have been modelled using the undamped solutions of the Alfven 
wave equation. The present exact solution can be used to assess the 
domain of validity of the RLC-analogy and of the phase mixing ap- 
proximation. An examination of the effects of changing wave fre- 
quency, horizontal wavenumber, magnetic field inclination and vis- 
cous and resistive damping scales on wave amplitude and phase, 
shows that intense localized dissipation can occur generally at an 
intermediate altitude; this mechanism of atmospheric heating by 
propagation-diffuse coupling is a spatial analogue of some proper- 
ties of unsteady magnetic fields. (author). 7 figs., 21 refs. 





18513 (INIS-mf—11353, pp 175-176) Dynamics of the 
solar granulation. Muller, R.; Roudier, Th.; Malherbe, J.M.; 
Mein, P. (Observatoire du Pic du Midi, 65 - Bagneres-de- 
Bigorre (France); Observatoire de Paris, Section de 
Meudon, 92 (France)). 1987. NTIS (US Sales Only), PC 
A13/MF A0O1. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

High resolution (0.5) two-dimensional spectra performed 
with the Multichannel Subtractive Double Pass spectrograph of the 
Pic du Midi Observatory, were analyzed. An adapted image proc- 
essing provides two-dimensional intensity and velocity maps of the 
solar granulation at two intensity levels of the photospheric line 
NaD/sub 2/, filtered for the 5 min oscillations. An inspection of 
such maps confirms that the bright granules at the continuum level 
are well correlated with rising material as well as the dark inter- 
granular spaces with falling material, and that the velocity fluctua- 
tions penetrate much higher into the photosphere than the intensity 
fluctuations. The one-dimensional power spectrum has a slope close 
to -5/3, characteristic of a turbulent medium, in the size range of 
the granulation. It is suggested that the convective energy is sup- 
plied by the mesogranulation and the supergranulation; this energy 
is then cascading toward the smaller scales through the granulation, 
which thus appears to be turbulent. (author). 1 fig., 4 refs. 


18514 (INIS-mf—11353, pp 177-180) Search for solar g 
modes. Palle, P.L.; Roca Cortes, T.; Isaak, G.R.; Raay van 
der, H.B. (Instituto de Astrofisica de Canarias, La Laguna, 
Tenerife (Spain); Birmingham Univ. (UK). Dept. of Phys- 
ics). 1987. NTIS (US Sales Only), PC A13/MF AO1. Order 
Number DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Despite theoretical predictions on the existence of solar 
gravity oscillations (g modes), their detection is still marginal. The 
main reasons are their frequencies, v<0.2 mHz, and amplitudes of 
less than 10 cm/s. However, because these modes are extremely 
sensitive to the physical conditions in the very deep Sun, they can 
give detailed information on the physics of the core. Using a reso- 
nant scattering spectrophotometer the radial velocity was measured 
of the Sun at the KI 769.9 nm line with very high resolution and 
temporal stability. The observations carried out at Izana (Tenerife) 
continuously for the last three years were used to search for solar g 
modes. Analysis of the whole lot of data as one single time series 
provides a spectral resolution of 12 nHz, and a signal with ampli- 
tude above noise level, {similar—to}1 cm/s. Several techniques are 
used in order to find the signature of g modes and calculate the pa- 
rameters P/sub 0/ and v/sub r/. Individual peaks, well above noise 
level, are identified and their frequencies are likely to correspond 
with g modes. (author). 4 figs., 13 refs. 


18515 (INIS-mf—11353, pp 181-182) Supergranular mo- 
tions around a decaying sunspot. Muller, R.; Mena, B. (Ob- 
servatoires du Pic du Midi et de Toulouse, Centre de Tou- 
louse, 31 (France)). 1987. NTIS (US Sales Only), PC A13/ 


MF AOl. Order Number DE88705529/JAW. (CONF- 
8708269—). 
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From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The motion was measured of facular points and of granules 
in the same region near a decaying sunspot. It is found that both 
solar features move away across the moat surrounding the sunspot. 
The mean speed of facular points is larger than that of granules: 
0.65 km s/sup -1/ and 0.4 km s/sup -1/, respectively. These results 
are consistent with previous measurements of the speed of bright 
network features and moving magnetic fields, as well as of non- 
magnetic photospheric material. They support models in which a 
decaying sunspot is at the center of a supergranule, whose horizon- 
tal motions sweep out granules and magnetic flux tubes associated 
to the facular points. It was also found that granules are dragged 


by supergranular motions away from the moat. (author). 2 figs., 8 
refs. 


18516 (INIS-mf—11353, pp 185-194) Physical structure 
and diagnostics of solar active regions deduced from optical, 
visible and UV observations. Lemaire, P. (Centre National 
de la Recherche Scientifique, 91 - Verrieres-le-Buisson 
(France). Lab. de Physique Stellaire et Planetaire). 1987. 
NTIS (US Sales Only), PC A13/MF A0O1. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Since the 1978-79 Skylab Workshop on Solar Active Re- 
gions, significant progress has been made in the diagnostics and 
modeling of active solar structures. The status is reviewed of 
knowledge of the physical properties of active regions in the pho- 
tosphere, chromosphere and transition zone, as inferred from obser- 
vations. Plages are the main active region which is studied. A com- 
parison with the quiet Sun and some other solar structures is made 
in order to emphasize the specificity of plages properties. To con- 
clude, some requirements are presented for new observations and 
theoretical developments to improve the understanding of the phys- 
ical structure of solar active regions. (author). 159 refs. 


18517 (INIS-mf—11353, pp 195-198) Far-infrared solar 
images taken from a balloon-borne platform. Degiacomi, C.; 
Kneubuehl, F.K.; Huguenin, D. (Eidgenoessische Tech- 
nische Hochschule, Zurich (Switzerland); Geneva Observa- 
tory, Sauverny (Switzerland)). 1987. NTIS (US Sales Only), 
PC Al13/MF AOl. Order Number DE88705529/JAW. 
(CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

A review on far-infrared brightness-temperature maps of the 
solar atmosphere is presented. They were taken with the aid of a 60 
cm-diameter balloon-borne telescope at a height of 39 km in 
France. Three bandpass filters at the wavelengths 50 ym, 80 ym 
and 200 um of 6 to 10% bandwidth were applied. The filters as 
well as the Au-doped Ge bolometer were cooled by liquid He. An 
observation on 30.4.83 represents the active Sun, while one on 
28.9.84 shows the quiet Sun. The observations at the three wave- 
lengths correspond to three different heights in the solar atmos- 
phere at the transition of the photosphere and chromosphere. Over 
active regions, average temperature enhancements of 75 K to 250 K 
are observed relative to the inactive regions depending of the 
height in the solar atmosphere. (author). 7 figs., 1 tab., 8 refs. 


18518 (INIS-mf—11353, pp 199-203) Physical conditions 
in cool flare loops. Heinzel, P. (Ceskoslovenska Akademie 
Ved, Ondrejov. Astronomicky Ustav). 1987. NTIS (US 


Sales Only), PC A13/MF_ AOI. 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Large two-ribbon flares are frequently accompanied by a 
system of (post-)flare loops, cooler structures being visible in sever- 
al optical and UV lines. The non-LTE formation of hydrogen lines 
in stationary loop structures is investigated taking into account the 
influence of macroscopic velocity flows along the loop. Some diag- 
nostically important effects are demonstrated on the hydrogen Ha 
line and are identified using narrow-band Ha filtergrams. This diag- 
nostics provides a reasonable description of physical conditions pre- 
vailing in the cool flare loops. However, finally the importance is 


Order Number 
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stressed of an even more complex (and difficult) radiation-hydro- 
dynamical approach. (author). 6 figs., 2 tabs., 9 refs. 


18519 (INIS-mf—11353, pp 205-209) Lyman a line in 
the solar chromosphere: penetrative model and approxima- 
tions. Faurobert, M.; Skumanich, A.; Frisch, H. (National 
Center for Atmospheric Research, Boulder, CO (USA); Ob- 
servatoire de Nice, 06 (France)). 1987. NTIS (US Sales 
Only), PC A1l3/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

A multi-level calculation of the hydrogen spectrum by Sku- 
manich and Lites followed by a two-level representation of each 
transition, shows that all the solar Lyman a photons are created in 
the high chromosphere above tau/sub 0/=10/sup 2/ (tau/sub 0/ 
denotes the optical depth at the center of the line). Below this 
depth the Lyman a line is only fed by multiple scatterings. The 
source function decreases, first very slowly and then as tau/sub 0/ 
=10/sup 7/. The change in slope occurs at tau/sub 0/=10/sup 5/. 
A model is presented for the formation of Lyman a in the chro- 
mosphere below the creation region. The hydrogen atom is treated 
as a two-level atom and the chromosphere as a semi-infinite 
medium free of primary sources and illuminated by an isotropic and 
frequency independent radiation field at tau/sub 0/=10/sup 2/. A 
second order escape probability approximation yields a simple ana- 
lytical expression which accurately reproduces the behavior of the 
Lyman a source function between tau/sub 0/=10/sup 2/ and 5.10/ 
sup 6/ provided the destruction probability is set close to 10/sup - 
6/. This value agrees very well with that obtained by Skumanich 
and Lites for the generalized Lyman a destruction probability in 
the low chromosphere. (author). 1 fig., 10 refs. 


18520 (INIS-mf—11353, pp 211-213) On the onset of 
eruptive prominences and coronal transients. Simon, G-.; 
Mein, N.; Schmieder, B.; Tandberg-Hanssen, E.; Wu, S.T. 
(Observatoire de Paris, Section de Meudon, 92 (France); 
National Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space Flight Center; Ala- 
bama Univ., Huntsville (USA)). 1987. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

During the Maximum Year, preflare and preeruptive phe- 
nomena have been observed which give a new idea on the associa- 
tion of eruptive prominences and coronal transients. The propaga- 
tion of a CIV brightening through a prominence is related to the 
onset of a MHD wave. It is followed by the activation of the 
prominence and its eruption some two hours later. A coronal tran- 
sient is observed above 1.6 R/sub s/. It is argued that the eruption 
of the prominence is the result of perturbations in the magnetic 
field configuration initiated by the MHD waves. The consequence 
would be that more generally the primary initiation of the eruption 
may happen up to several hours before the rise of the prominence. 
(author). 4 figs., 14 refs. 


18521 (INIS-mf—11353, pp 215-218) Simultaneous meas- 
urements of chromospheric lines in sunspot umbra and pe- 
numbra. Vial, J.-C.; Bellout, A. (Centre National de la Re- 
cherche Scientifique, 91 - Verrieres-le-Buisson (France). 
Lab. de Physique Stellaire et Planetaire). 1987. NTIS (US 
Sales Only), PC Al3/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Simultaneous profiles measurements are reported upon ob- 
tained in the La, L8, MglII and Call lines in a sunspot umbra and 
penumbra, performed with the laboratory's instrument on OSO 8. 
Although the statistic does not allow for a full time coverage in all 
lines, it is possible to analyze Call H and K shifts and intensity 
variations, along with calibrated average profiles in other lines. Re- 
sults are compared with other observations and predictions of the 
acoustic model. (author). 5 figs., 13 refs. 
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18522 (INIS-mf—11353, pp 219-227) Investigation of the 
coronal part of solar active regions from X-ray observations. 
Jakimiec, J. (Wroclaw Univ. (Poland). Obserwatorium As- 
tronomiczne). 1987. NTIS (US Sales Only), PC A13/MF 
AOl. Order Number DE88705529/JAW. (CONF-8708269— 


: From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

@ present state of X-ray investigations of non-flaring 
active regions is briefly reviewed, stressing that it is very important 
to have simultaneous records of high-quality X-ray spectra and 
high-resolution X-ray images. The spectra allow to derive reliable 
temperature distributions (differential emission measure) of the cor- 
onal plasma. When combined with the X-ray images this allows to 
investigate the rate and spatial distribution of the energy release 
(heating of the active region corona) and this in turn provides an 
important possibility to test empirically the theories of active region 
heating. These large potential possibilities of active region investi- 
gation are far from exhausted and should be used more efficiently 
in future investigations. (author). 9 figs., 26 refs. 


18523 (INIS-mf—11353, pp 233-236) Long-lasting X-ray 
emission from an active region. Krivsky, L.; Farnik, F.; 
Sudova, J.; Valnicek, B. (Ceskoslovenska Akademie Ved, 
Ondrejov. Astronomicky Ustav). 1987. NTIS (US Sales 
Only), PC A1l3/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

An exceptional 10-hour enhancement is described in the 
level! of the soft X-ray emission, most probably originated in an ex- 
ceptionally active region with flares at the eastern limb of the disk 
on Jan. 25, 1981. This phenomenon has been called "an outstanding 
X-ray emission of an active region” (1984) and is documented by 
measurements made independently on two probes, i.e., GEOS-2 and 
PROGNOZ-8. The rise in the level of the X-ray emission (2 to 8 
keV) amounted to about one order of magnitude (from 10/sup -6/ 
to 10/sup -5/ Wm/sup -2/). The separate emissions of flares are su- 
perimposed on this large enhancement. During the event, 3 out- 
bursts were recorded in the 80 to 160 keV range, in each case at 
the time of recurrent flares in the region at the E limb (S 14, E 90) 
(Krivsky and Scheirich, 1984). The most significant flares of this 
period were recorded by the coronograph on Lomnicky Stit. The 
flare had the form of ascending flare loops, at the sides of which 
ejections towards the corona or arcs receding to the disk could be 
observed. Radio bursts of type IV and II occurred in the explosive 
phase of the flare, as well as a hard X-ray emission burst within the 
same interval in which bright flare loops were generated at the 
very beginning, and when particle acceleration apparently oc- 
curred. The fast particles were not recorded on the Earth due to its 
unfavourable position relative to their source and trajectory, but 
after 17:00 UT the X-ray photometer aboard the Prognoz-8 satellite 
registered a large number of unresolved fast particles. The phe- 
nomenon pertains to the interval of the Solar Maximum Year (Aug. 
1979 -Feb. 1981). (author). 2 figs., 4 refs. 


18524 (INIS-mf—11353, pp 237-244) Radio wave diag- 
nostics of solar active regions. Part I - mm-cm bands. Part II 
- dm-m bands. Karlicky, M.; Krueger, A. (Ceskoslovenska 
Akademie Ved, Ondrejov. Astronomicky Ustav; Akademie 
der Wissenschaften der DDR, Potsdam. Zentralinstitut fuer 
Astrophysik). 1987. NTIS (US Sales Only), PC A13/MF 
AO1. Order Number DE88705529/JAW. (CONF-8708269— 


). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Part I of this review considers the outcome of different 
methods of observation of active regions at mm- and cm-waves ex- 
ploring the source structures and parameters in the chromosphere 
and corona. Calculations of emission models invoking bremsstrah- 
lung and gyromagnetic radiation are summarized applying for a 
great variety of physical conditions. Diagnostic capacities of differ- 
ent kinds of microwave burst emission are briefly taken into ac- 
count. Part II of the review considers the dm- and m-radio spectral 
observations as a diagnostic tool for the determination of plasma 
parameters in the coronal parts of solar active regions. Main atten- 
tion is devoted to the radio diagnostics of solar flares. The most im- 
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portant types of dm- and m-radio bursts are presented, the latest 
theoretical and observational results summarized and their diagnos- 
tic aspects briefly discussed. (author). 10 figs., 56 refs. 


18525 (INIS-mf—11353, pp 245-248) Examination of 
solar radio burst onsets in view of different flare scenarios 
and pre-flare structures. Krueger, A.; Aurass, H.; Kliem, B.; 
Urpo, S. (Akademie der Wissenschaften der DDR, Pots- 
dam. Zentralinstitut fuer Astrophysik; University of Tech- 
nology, Helsinki (Finland)). 1987. NTIS (US Sales Only), 
PC Ai3/MF AOl. Order Number DE88705529/JAW. 
(CONF-8708269—). 

From i0. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The time profiles of the solar microwave emission exhibit 
various phenomena reflecting the evolution of magnetic flux tubes 
before and during the onset of flare events. Different scenarios may 
be used to describe the processes of energy release in a flux tube 
and the interaction of a number of tubes during the pre-flare stage 
and the early flare development. Multi-peak structures at quite dif- 
ferent time scales displayed by flux records at mm-, cm-, and dm- 
waves are examined; they raise the question of how to distinguish 
between repeated energy release on one site and the propagation of 
the flare disturbances over an extended source area. Observed time 
scales and released energy in the frame of some scenarios are dis- 
cussed. (author). 3 figs., 17 refs. 


18526 (INIS-mf—11353, pp 253-256) Magnetic field line 
reconnection by localized enhancement of resistivity and its 
interruption. Karlicky, M. (Ceskoslovenska Akademie Ved, 
Ondrejov. Astronomicky Ustav). 1987. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number DE88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The nonlinear development of magnetic reconnection in a 
current-sheet system is studied numerically. The reconnection proc- 
ess, developing from an initial localized enhancement of electrical 
resistivity, is at some instants interrupted by a sharp decrease in 
electrical resistivity. The development of this process is studied and 
the results discussed within the scope of the solar flare theory. 
(author). 5 figs., 4 refs. 


18527 (INIS-mf—11353, pp 257-259) Optical and infra- 
red spectrophotometry of quiescent prominences. Novocky, 
D.; Heinzel, P. (Slovenska Akademia Vied, Skalnate Pleso 
(Czechoslovakia). Astronomicky Ustav; Ceskoslovenska 
Akademie Ved, Ondrejov. Astronomicky Ustav). 1987. 
NTIS (US Sales Only), PC A13/MF AO1. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

High-dispersion CalI H and K,CalI IR A8542 A, Ha, HB, 
and D/sub 3/ emission line profiles of quiescent prominences were 
recorded at the Stara Lesna Observatory. After data reduction, a 
full set of calibrated profiles is used to discuss semiempirical non- 
LTE prominence models. (author). 5 figs., 1 tab., 11 refs. 


18528 (INIS-mf—11353, pp 261-263) Intensity profiles in 
fluxtubes. Sanchez Almeida, J.; Collados, M.; del Toro In- 
iesta, J.C.; Solanki, S.K. (Instituto de Astrofisica de Canar- 
ias, La Laguna, Tenerife (Spain); Eidgenoessische Tech- 
nische Hochschule, Zurich (Switzerland)). 1987. NTIS (US 
Sales Only), PC Al3/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

A method is presented for reconstructing the intensity pro- 
file I formed in the magnetic elements which have diameters small- 
er than the best presently achievable spatial resolution. It follows 
the same line as in Solanki and Stenfio (1984). As a starting point, I 
and V (fourth Stokes parameter which originates only in magnetic 
regions) of the facula and the I observed in the quiet Sun were 
used. The filling factor and the ratio between the continuum inten- 
sity of the magnetic and non-magnetic parts of the photosphere can 
be obtained indirectly. For that purpose only the Unno equations, a 
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triplet Zeeman pattern, a longitudinal magnetic field and a two- 
component model are needed. The method was aplied to some 
Fourier transform spectrometer data (Stenfio et al., 1984) with 
promising results. As the absolute continuum intensities are un- 
known, rendering inaccurate the evaluation of the filling factor and 
the continuum contrast, only the standardized profile is obtained. 
(author). 2 figs., 12 refs. 


18529 (INIS-mf—11353, pp 265-266) Continuum intensi- 
ty and magnetic flux of solar fluxtubes. del Toro Iniesta, 
J.C.; Collados, M.; Sanchez Almeida, J.; Semel, M. (Insti- 
tuto de Astrofisica de Canarias, Tenerife (Spain); Observa- 
toire de Paris, Section de Meudon, 92 (France)). 1987. 
NTIS (US Sales Only), PC A13/MF A01. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

The continuum contrast between fluxtubes and their quiet 
background and the magnetic flux carried by these magnetic ele- 
ments were determined at different points of a solar facula in the 
frame of a two-component model from spectropolarimetric observa- 
tions of 1” spatial resolution. Local spatial variations of these two 
parameters were obtained. (author). 2 figs., 2 tabs., 8 refs. 


18530 (INIS-mf—11353, pp 267-270) Microwave emis- 
sion from steady and moving sunspots. Alissandrakis, C.E.; 
Chiuderi Drago, F.; Hagyard, M.J. (Athens Univ. (Greece); 
Observatoire de Paris, Section de Meudon, 92 (France); Na- 
tional Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space Flight Center). 1987. 
NTIS (US Sales Only), PC A1l3/MF A0O1. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Force-free extrapolations were used of photospheric magnet- 
ic field observations from Marshall Space Flight Center to compute 
the total intensity and circular polarisation of sunspot associated 
emission from active region 2502 in the period June 13 to 15, 1980. 
The computed maps were compared with high resolution observa- 
tions of the same active region obtained with the Westerbork Syn- 
thesis Radio Telescope. The most interesting aspect of the active 
region was the development of a new spot between the preceding 
and the following spots on June 14, which subsequently merged 
with the preceding spot. The new spot was associated with en- 
hanced microwave emission with a peak brightness temperature in 
excess of 4x10/sup 6/ K. Model computations are in satisfactory 
agreement with the sunspot observations for June 13, however they 
failed to reproduce the enhanced emission associated with the new 
spot on June 14 and 15. Unrealistic values of the conductive flux 
are required for the interpretation of the emission of the new sun- 
spot in terms of thermal processes. It is suggested that this source is 
due to gyrosynchrotron radiation from mildly relativistic electrons 
accelerated by resistive instabilities in the evolving magnetic field. 
(author). 3 figs., 22 refs. 


18531 (INIS-mf—11353, pp 271-274) On model calcula- 
tions of the S-component inside and outside of sunspots. 
Krueger, A.; Hildebrandt, J.; Mann, G.; Borovik, V.N.; 
Korzhavin, A.N. (Akademie der Wissenschaften der DDR, 
Potsdam. Zentralinstitut fuer Astrophysik; AN SSSR, Len- 
ingrad. Glavnaya Astronomicheskaya Observatoriya; Spe- 
cial Astrophysical Observatory of the Academy of Sciences 
of the USSR, Zelenchuk (USSR)). 1987. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number I9E88705529/ 
JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

A report is presented on some consequences of a comparison 
between model calculations of the S-component solar radio emis- 
sion and observations of active regions at different wavelengths in 
the microwave range. Calculations of the transfer of the S-compo- 
nent emission were carried out on the base of horizontally averaged 
semi-empirical models of the solar atmosphere above sunspots and 
plage regions consistent with optical and EUV obervations and ac- 
count for Coulomb bremsstrahlung and gyromagnetic emission in 
dipole-like or force-free extrapolated magnetic field configurations. 
3 figs., 28 refs. 
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18532 (INIS-mf—11353, pp 85-87) Solar 530.3 nm 
corona irradiance variations in the cycle 21. Rybansky, M.; 
Rusin, V.; Dzifcakova, E. (Slovenska Akademia Vied, Skal- 
nate Pleso (Czechoslovakia). Astronomicky Ustav). 1987. 
NTIS (US Sales Only), PC A1l3/MF A0Ol. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

It is generally known that the intensity of the 530.3 nm coro- 
nal line depends on solar activity. The proposed coronal index (CI) 
represents the 530.3 nm line irradiance from the whole corona as it 
is seen from the Earth in Wsr/sup -1/x10/sup 16/. CI is derived 
from daily measured intensities around the disc of the Sun. Maxi- 
mum values of CI were observed in the second half of 1981 just 
before a sharp decrease in Wolf's number. Monthly average values 
of CI in cycle 21 vary from 1.64 to 18.93. A rough comparison of 
CI with similar indices of UV emissions shows relatively good 
agreement. (author). 4 figs., 18 refs. 


18533 (INIS-mf—11353, pp 105-107) Electric current 
density in the sunspot photosphere derived from vector mag- 
netograms. Hofmann, A.; Staude, J. (Akademie der Wissens- 
chaften der DDR, Potsdam. Zentralinstitut fuer Astrophy- 
sik). 1987. NTIS (US Sales Only), PC A13/MF A0O1. Order 
Number DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Observational results are presented from which azimuthal 
currents flowing across the magnetic field may be determined. 
Simple relations between the vertical current densities and the incli- 
nations of the field are used to separate the field-aligned component 
and the azimuthal component of current density. For a relatively 
isolated flux bundle a total azimuthal current density of (7.8+- 
3.6)x10/sup -2/ Am/sup -2/ and an azimuthal current of (6.5+- 
3.0)x10/sup 11/ A are obtained. The density of the Lorentz force 


acting amounts up to 1.1x10/sup -3/ Nm/sup -3/. (author). 4. figs., 
1 ref. 


18534 (INIS-mf—11353, pp 153-156) Sunspots rotation 
and electric currents in a flaring activity complex. Henoux, 
J.C.; Somov, B.V. (Observatoire de Paris, Section de 
Meudon, 92 (France); AN SSSR, Moscow. Fizicheskij 
Inst.). 1987. NTIS (US Sales Only), PC A13/MF AOl1. 
Order Number DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 

Assuming the existence of organized photospheric velocity 
fields in an active region, the creation is studied of photospheric 
and coronal D.C. currents by vortex motions. Vortex motions lead- 
ing to opposite temporal evolutions of the magnetic flux in old and 
new centres of activity create two systems of coronal currents 
flowing along the lines of force which, in the active region com- 
plex, connect the old centre of activity to the new. The magnetic 
energy stored in these currents is higher than the energy of the 
largest flares. The two systems of coronal currents are inside two 
different magnetic cells. They interact along the separator which is 
the intersection of the magnetic line surfaces that separate the mag- 
netic cells produced by the photospheric magnetic sources. Due to 
source motions and electric current evolution, the separator may be 
the location of reconnection of the magnetic field. This reconnec- 
tion would affect the magnetic field of the various loops of the two 
current systems and could lead to an interruption of the currents 
that would release quickly the stored magnetic energy. The separa- 
tor crossing the two current systems, these instabilities could affect 
all the loops and produce ribbon flares. (author). 3 figs., 41 refs. 


18535 (INIS-mf—11353, pp 229-232) LEBAN diagnostic 
for basic flaring loop parameters. Sylwester, B.; Sylwester, 
J.; Jakimiec, J.; Fludra, A.; Peres, G.; Serio, S. (Polska Aka- 
demia Nauk, Wroclaw. Centrum Badan Kosmicznych; Wro- 
claw Univ. (Poland). Obserwatorium Astronomiczne; Astro- 
nomical Observatory, Palermo (Italy)). 1987. NTIS (US 
Sales Only), PC A13/MF AOl. Order Number 
DE88705529/JAW. (CONF-8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). 
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The relations were analyzed between basic physical param- 
eters in flaring loops. Based on the results of the "Palermo Code” 
hydrodynamic flare modeling, that even for transient energy input 
the energy deposition rate can be adequately expressed in terms of 
the actual maximum temperature of the plasma in the loop. Taking 
this into account, a simple equation was used governing the energy 
balance in the flaring loop. This equation relates basic characteris- 
tics such maximum temperature, mean temperature and the emis- 
sion measure to the loop’s length and cross section as the param- 
eters. Except for geometry parameters, the other characteristics can 
be determined by soft X-ray spectral analysis. The diagnostic pro- 
cedure called LEBAN (loop energy balance analysis) is described 
which may be helpful for deriving basic geometrical loop param- 
eters. Palermo model calculations have been used to test reliability 
of the procedure. (author). 2 figs., 2 tabs., 4 refs. 


18536 (INIS-mf—11353, pp 249-252) On the origin of 
HXIS arches. Kopp, R.A.; Poletto, G. (Los Alamos Nation- 
al Lab., NM (USA); Osservatorio Astrofisico di Arcetri, 
Florence (Italy)). 1987. NTIS (US Sales Only), PC A13/ 
MF AOl. Order Number DE88705529/JAW. (CONF- 
8708269—). 

From 10. European regional astronomy meeting of the IAU; 
Prague, Czechoslovakia (24 Aug 1987). ; 

During SMM operation in 1980 the HXIS instrument (Hard 
X-Ray Spectrometer) detected a few giant coronal arches, extend- 
ing to high altitude ({similar—to}10 km) and with widely separated 
footpoints, which always appeared after two-ribbon (2-R) flares. 
The origin of these extensive structures is unknown but their asso- 
ciation with 2-R events suggests that both phenomena may be at- 
tributed to the same mechanism. The continued energy release 
during the decay phase of 2-R flare is identified with reconnection 
which allows an open field configuration to relax back to a lower 
energy state. The growing post-flare loop system is the visible man- 
ifestation of this process, tracing the rise with time of the neutral 
point. The possibility is examined that HXIS arches form as a result 
of magnetic reconnection occurring at high levels. In order to test 
this hypothesis a model is developed capable of representing the 3- 
dimensional geometry of a reconnecting magnetic field and model 
predictions are compared with observations of the giant arch 
imaged by HXIS on May 22, 1980. It is concluded that the topolo- 
gy of the reconnected magnetic field, as well as the energy released 
by reconnection, are in good agreement with the observed shape 
and thermal energy content of the arch, supporting, at least in this 
case, the hypothesis that HXIS arches form through the reconnec- 
tion mechanism. (author). 2 figs., 9 refs. 


18537 (JINR—D-2-87-798, pp 310-321) Neutrinos today 
in the Universe and in the laboratory. Bilen’kij, S.M.; Ponte- 
corvo, B.M. 1987. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number DE89780057/JAW. (CONF-8710431— 


>: 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

The review on neutrinos in universe and in laboratory is 
made. Because of their properties, mainly low masses and an enor- 
mous penetrating power, neutrinos are of extreme importance in as- 
trophysics cosmology and astronomy. The participation of neu- 
trinos in hydrogen burning thermonuclear reactions, relict radiation 
of neutrinos of all type, the possible contribution of neutrinos to the 
mass of dark matter, neutrinos radiated by gravitationally collapsing 
star, variety of the star evolution of neutrino emission processes are 
discussed. Panorama of today experimental neutrino physics is pre- 
sented. 


18538 (JINR—D-7-87-68, pp 390-396) Neutron-rich 
nuclei and their role in processes of galactic nucleosynthesis. 
Lyutostanskij, Yu.S. (Moskovskij Inzhenerno-Fizicheskij 
Inst. (USSR)). 1987. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl. Order Number DE89780058/JAW. 
(CONF-8609 159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The role of neutron-rich nuclei (NRN) in the problem of nu- 
cleosynthesis is considered. It is marked that both the values calcu- 
lated for occurrence and the mechanism of superheavy element for- 
mation in nature, and the occurrence of galactic nucleosynthesis de- 
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termined by isotope ratios and the value of the Galaxy age depend 
on the way of NRN property description. 17 refs.: 5 figs. 


18539 (JINR—D-7-87-68) International school-seminar 
on heavy ion physics. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1987. 6098p. (In Russian). (CONF- 
8609159—). NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780058/JAW. 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The International School-Seminar on Heavy Ion Physics 
was held at Dubna, USSR, Sept. 23, 1987. Forty-six papers have 
been entered individually into EDB and ERA. 


18540 (JINR-E—2-88-199) Evolution of the particle spec- 
trum spontaneously created in the expanding universe. 
Kaempfer, B.; Basler, M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics; 2578200DD). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1988. 11p. NTIS (US Sales Only), PC 
A03/MF AO! - OSTI; INIS. Order Number DE88705791/ 
JAW. 

Submitted to Class. Quantum Gravity. 

The time development of the spectrum of spontaneously cre- 
ated particles in the expanding Universe is followed. We consider a 
radiation universe with an interlude of inflationary supercooling. In 
an extremely deep supercooling era, the density of spontaneously 
created particles can exceed the particle density of the background 
radiation. Up to the respective Compton time the spontaneously 
created particles define a constant equivalent “temperature”. 21 
refs.; 3 figs. 


18541 (LA-UR—89-58) Fourier transform spectroscopy 
of circumstellar envelopes. Keady, J.J. (Los Alamos National 
Lab., NM (USA)). 1989. Contract W-7405-ENG-36. 5p. 
(CONF-890210—1). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89006524/JAW. 

From Topical meeting on high resolution fourier transform 
spectroscopy; Santa Fe, NM, USA (13 Feb 1989). 


18542 (LA-UR—89-278) Ultra-high energy signals from 
Hercules X-1. Haines, T.J.; Alexandreas, D.E.; Allen, R.C.; 
Biller, S.; Burman, R.L.; Butterfield, K.B.; Cady, R.; Chang, 
C.Y.; Dingus, B.L.; Dion, G.; Ellsworth, R.W. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 9p. (CONF-8806204—10). NTIS, PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89006517/JAW. 

From 13. international conference on neutrino physics and 
astrophysics; Boston, MA, USA (5 Jun 1988). 

The expectation that high-energy neutrinos are emitted from 
astrophysical objects depends strongly on the observation of those 
objects in gamma-rays, especially at TeV and PeV energies. A 
search for bursts of gamma-ray events from Hercules X-1 at ener- 
gies above 50 TeV yielded two significant bursts, both occurring 
on UT 24 July 1986. The events were pulsed with a period of 
1.23568 s, significantly different from estimates of the pulsar period 
at that time. The probability that the signal is a random background 
fluctuation is about 2 {times} 10/sup {minus}5/, not including the 
fact that there were two other independent observations of the 
source at nearly the same time. The muon content of the burst 
events is anomalous when compared with expectations of gamma- 
ray showers, perhaps signalling the onset of new physics at these 
energies. 9 refs., 4 figs., 1 tab. 


18543 (LA-UR—89-279) GRANDE: An experiment to 
search for cosmic gamma rays and cosmic neutrinos. Haines, 
T.; Cherry, M.; Coleman, L.; Ellsworth, R.; Gaidos, J.; Ga- 
jewski, W.; Goodman, J.; Kielczewska, D.; Kropp, W.; 
Lane, C. (Los Alamos National Lab., NM (USA)). 1989. 
Contract W-7405-ENG-36. 9p. (CONF-8804192—2). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89006516/JAW. 

From NATO Advanced Study Institute on cosmic gamma 
rays and cosmic neutrinos; Erice, Italy (20 Apr 1988). 





2631 / ERA-14/9 


’ 


The GRANDE experiment is a next-generation” detector 
capable of making significant contributions to the fields of neutrino 
and ‘y-ray astrophysics as well as performing important "conven- 
tional” high-energy physics investigations. The detector, which 
covers an area of 250 m {times} 250 m, will have excellent cover- 
age for potential sources of v emission in the southern hemisphere 
and of VHE and UHE sources in the northern hemisphere. For 
VHE and UHE showers, the low threshold (10 TeV) and complete 
coverage for all three shower components (electromagnetic, 
muonic, and hadronic) are unique. Excellent angular resolution, 
<=1{degree} for v's and S.3{degree} for y-rays, large acceptance, 
good energy resolution, and wide energy sensitivity will permit de- 
tailed studies of the observed signals enabling a quantitative con- 
frontation with theoretical predictions. The detector and its capa- 
bilities will be described. 5 refs., 3 figs., 2 tabs. 


18544 (PB—89-130827/XAB) Solar-Geophysical Data 
Number 530, October 1988. Part 2 (Comprehensive Reports). 
Data for April 1988 and miscellaneous. Coffey, H.E.; 
McKinnon, J.A. (National Geophysical Data Center, Boul- 
der, CO (USA)). Oct 1988. 78p. (SGD—530-PT-2). NTIS, 
PC A0S/MF AO1. 

See also Part 1, PB—89-130835 and PB—88-217401. 


18545 (PB—89-130835/XAB) Solar-Geophysical Data 
Number 530, October 1988. Part 1 (Prompt Reports). Data 
for September, August 1988, and late data. Coffey, H.E.; 
McKinnon, J.A. (National Geophysical Data Center, Boul- 
der, CO (USA)). Oct 1988. 134p. (SGD—530-PT-1). NTIS, 
PC A07/MF AOl1. 

See also Part 2, PB—89-130827 and PB—88-217393. 


18546 (SAND—88-1660C) Germanium abundances in 
lunar basalts: Evidence of mantle metasomatism?. Dickinson, 
T.; Taylor, G.J.; Keil, T.K.; Bild, R.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 40p. (CONF-880391—3). NTIS, PC A03/MF 
A0Ol1 - OSTI; 1; GPO Dep. Order Number DE89007033/ 
JAW. 

From GEOTIMES: 19th lunar and planetary science confer- 
ence; Houston, TX, USA (14 Mar 1988). 

To fill in gaps in the present Ge data base, mare basalts were 
analyzed for Ge and other elements by RNAA and INAA. Mare 
basalts from Apollo 11, 12, 15, 17 landing sites are rather uniform 
in Ge abundance, but Apollo 14 aluminous mare basalts and 
KREEP are enriched in Ge by factors of up to 300 compared to 
typical mare basalts. These Ge enrichments are not associated with 
other siderophile element enrichments and, thus, are not due to dif- 
ferences in the amount of metal segregated during core formation. 
Based on crystal-chemical and inter-element variations, it does not 
appear that the observed Ge enrichments are due to silicate liquid 
immiscibility. Elemental ratios in Apollo 14 aluminous mare basalts, 
green and orange glass, average basalts and KREEP suggest that 
incorporation of late accreting material into the source regions or 
interaction of the magmas with primitive undifferentiated material 
is not a likely cause for the observed Ge enrichments. We speculate 
that the most plausible explanation for these Ge enrichments is 
complexing and concentration of Ge by F, Cl or S in volatile 
phases. In this manner, the KREEP basalt source regions may have 
been metasomatized and Apollo 14 aluminous mare basalt magmas 
may have become enriched in Ge by interacting with these metaso- 
matized areas. The presence of volatile- and Ge-rich regions in the 
Moon suggests that the Moon was never totally molten. 71 refs., 1 
fig., 6 tabs. 


18547 Search for optical millisecond pulsars in globular 
clusters. Middleditch, J.H.; Imamura, J.N.; Steiman-Camer- 
on, T.Y. (Los Alamos National Lab., NM (USA); Oregon 
Univ., Eugene (USA); NASA, Ames Research Center, Mof- 
fett Field, CA (USA)). Astrophysical Journal; 335: 753(Dec 
1988). 

A search for millisecond optical pulsars in several bright, 
compact globular clusters was conducted. The sample included 
M28, and the X-ray clusters 47 Tuc, NGC 6441, NGC 6624, M22, 
and M15. The globular cluster M28 contains the recently discov- 
ered 327 Hz radio pulsar. Upper limits of 4 sigma to pulsed emis- 
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sion of (1-20) solar luminosities were found for the globular clusters 
tested, and 0.3 solar luminosity for the M28 pulsar for frequencies 
up to 500 Hz. 8 references. 


18548 Interstellar absorption lines in high-resolution IUE 
spectra of cataclysmic variables. Mauche, C.W.; Raymond, 
J.C.; Cordova, F.A. (Harvard-Smithsonian Center for As- 
trophysics, Cambridge, MA (USA); Los Alamos National 
Lab., NM (USA)). Astrophysical Journal; 335: 829-843(Dec 
1988). 

High-resolution ultraviolet spectra of five cataclysmic varia- 
bles obtained with the TUE are used to investigate the character of 
the interstellar medium in the vicinity of the sun. These spectra 
reveal narrow absorption features of neutral and singly ionized 
interstellar species, and, in SS Cyg, narrow velocity-shifted absorp- 
tion features of C IV, Si IV, and Si III. Using the column densities 
implied by the absorption features of the neutral and singly ionized 
species, values for the depletion of Si, Mg, Mn, and Fe from the 
gas phase of the interstellar medium in the vicinity of the sun are 
obtained. These hydrogen column densities are of par:icular impor- 
tance in constraining the soft X-ray luminosity of cataclysmic varia- 
bles because of the severe attenuation of the soft X-ray flux of cata- 
clysmic variables by photoelectric absorption in the interstellar 
medium. In addition, using the column densities implied by the ab- 
sorption features of C IV, Si IV, and Si III in the spectrum of SS 
Cyg, the existence of an expanding H II region of interstellar gas 
photoionized by he EUV and soft X-ray flux of this cataclysmic 
variable are inferred. 78 references. 


18549 Superheavy magnetic monopoles and main-se- 
quence stars. Frieman, J.A.; Freese, K.; Turner, M.S. (Chi- 
cago Univ., IL (USA); NASA/Fermi National Accelerator 
Lab. (Batavia)). Astrophysical Journal; 335: 844-861(Dec 
1988). 

The interactions of superheavy monopoles with stars of mass 
0.6-25 solar masses are studied. It is shown that captured mono- 
poles cluster near the stellar center, and that their contribution to 
the total stellar luminosity and their effects on the structure of stars 
will be unobservable as long as the flux is significantly below the 
Parker (1970, 1971) bound. It is suggested that all but the strongly 
magnetic stars will retain a substantial fraction of the monopoles 
ihey capture. 82 references. 


18550 Time-dependent models of radiatively driven stellar 
winds. I. Nonlinear evolution of instabilities for a pure ab- 
sorption model. Owocki, S.P.; Castor, J.1; Rybicki, G.B. 
(Bartol Research Institute, Newark, DE (USA); Lawrence 
Livermore National Lab., Livermore, CA (USA); Harvard- 
Smithsonian Center for Astrophysics, Cambridge, MA 
(USA)). Astrophysical Journal; 335: 914-930(Dec 1988). 

Numerical radiation-hydrodynamics simulations of the non- 
linear evolution of instabilities in radiatively driven stellar winds 
have been performed. The results show a strong tendency for the 
unstable flow to form rather sharp rarefactions in which the highest 
speed material has very low density. The qualitative features of the 
model agree well with the reqirements of displaced narrow absorp- 
tion components in UV lines. 56 references. 
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18551 (AD-A—200627/8/XAB) Analysis of coordinated 
observations in the region of the dayside polar cleft. Final 
report, 23 October 1985-22 October 1987. Carpenter, D.L.; 
Clauer, C.R. (Stanford Univ., CA (USA). Space, Telecom- 
munications and Radioscience Lab.). Apr 1988. 125p. NTIS, 
PC A06/MF AO1. 

The objective was to develop electrodynamic models of the 
connectivity of the dayside high-latitude ionosphere with the mag- 
netosphere and solar wind. This is accomplished through the co- 
ordinated analysis of a variety of electrodynamic observations uti- 
lizing correlative satellite and ground data acquired in the vicinity 
of the polar cleft. Very strong evidence is found for a direct electri- 
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cal connection between utilizing large scale field-aligned currents in 
the cleft region reproduces many of the time varying features in the 
observed high latitude ionospheric electrical fields and plasma con- 
vection. The small-scale current structures and expected ionospher- 
ic signatures are examined from localized coupling which would be 
expected from flux transfer events. Analysis of high latitude mag- 
netic data from an array of magnetometers around Sondre Stromf- 
jord Greenland show impulsive events. These magnetic signatures 
are shown to result from pairs of small scale field-aligned current 
filaments moving tailward at about 4 Km/sec over the array of sta- 
tions. These events, however, are inconsistent with present models 
of FTE current systems. 


18552 (AD-A—200649/2/XAB) Dependence of the polar- 
cap geometry on the IMF (interplanetary magnetic field). 
Akasofu, S.; Roederer, M. (Alaska Univ., Fairbanks (USA). 
Geophysical Inst.). 1984. 9p. NTIS, PC A02/MF AOl1. 

Pub. in Planetary and Space Science, Vol. 32, No. 1, 111- 
118(1984). 

The geometry of the open-field-line region of the polar 
region is computed for a variety of interplanetary magnetic field 
(IMF) orientations. The open-field-line region can be identified as 
the area bounded by the auroral oval, namely the polar cap. The 
polar-cap geometry varies considerably with the orientation of the 
IMF and magnitude, particularly when the IMF Bz component is 
positive and large. The corresponding exit points of the open-field 
lines on the magnetopause are also examined. The results will be a 
useful guide in interpreting various upper-atmospheric phenomena 
in the highest-latitude region of the Earth and also in observing 
chemical releases outside the magnetopause. 


18553 (AD-A—200650/0/XAB) Calculated nighttime 
eastward plasma-drift velocities at low latitudes and their 
solar-cycle dependence. Anderson, D.N.; Heelis, R.A.; 
McClure, J.P. (Air Force Geophysics Lab., Hanscom AFB, 
MA (USA)). Jun 1987. 9p. (AFGL-TR—88-0283). NTIS, 
PC A02/MF AOl. 

Pub. in Annales Geophysicae, 436-442(Jun 1987). 

After calculating ambient electron densities as a function of 
altitude and local time, a simplified expression is used to calculate 
F-region eastward plasma drifts, given a zonal neutral-wind model. 
The derived eastward plasma drift on a magnetic flux tube is exam- 
ined as a function of the flux-tube apex height. If the neutral wind 
is assumed to be independent of latitude, the plasma drift maximizes 
along the flux tube which intercepts the F-region peak concentra- 
tion at the Appleton anomaly. Above this altitude. the drift de- 
creases to reflect the latitude distribution of the wind. 


18554 (AD-A—200651/8/XAB) Effects of the passage of 
an IMF (interplanetary magnetic field) discontinuity on the 
polar-cap geometry and the formation of a polar-cap arc. 
Akasofu, S.; Williams, R.; Roederer, M. (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). 1984. 7p. NTIS, PC 
A02/MF AO1. 

Pub. in Planetary and Space Science, Vol. 32, No. 1, 119- 
125(1984). 

Changes of the geometry of the open-field line region 
(namely, the polar cap) caused by the passage of a tangential IMF 
discontinuity are simulated. A singly-bounded open-field line region 
tends to split into two, forming 2 narrow ciosed-fieid-line region 
and thus allowing the formations of a plasma sheet and of an aur- 
oral arc across the highest-latitude region of the Earth. The three- 
dimensional geometry of some of the closed-field lines in the 
narrow closed region is examined. In this connection, an interesting 
observation of the formation of an auroral arc, over Thule, Green- 
land, is reported. 


18555 (AD-A—200654/2/XAB) Case study of polar scin- 
tillation modeling using DE (Dynamics Explorer) 2 irregular- 
ity measurements at 800 km. Scientific report No. 2, 5 Octo- 
ber 1987-30 September 1988. Basu, S.; Basu, S.; Weber, E.J.; 
Coley, W.R. (Emmanuel Coll., Boston, MA (USA)). Aug 
1988. 10p. NTIS, PC A02/MF AOI. 


Pub. in Radio Science, Vol. 23, No. 4, 545-553(Jul-Aug 
1988). 


Although a satellite-borne irregularity sensor obviously 
cannot measure scintillations, the question of what contribution 
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such a sensor can make to model or predict scintillations is ad- 
dressed. To pursue the problem, the Dynamics Explorer 2 (DE 2) 
ionospheric electron density irregularity data obtained at approxi- 
mately 800-km altitude in the winter polar cap during sunspot maxi- 
mum conditions were utilized. During this period an all-sky imag- 
ing photometer located at Thule, Greenland, within the polar cap, 
detected the presence of convecting ionization patches, and polar 
beacon satellite measurements detected several discrete, intense 
scintillation structures associated with these patches (E. J. Weber et 
al., 1984). The electron-density deviation (delta N) obtained by 
combining irregularity amplitudes (delta N/N)rms processed over 
8-s intervals and the in-situ density (N) data acquired by the DE 2 
satellite also showed the presence of spatially discrete structures. 
These irregularity structures, both in N and delta N, had spatial ex- 
tents of approx. 1000 km in the N-S direction. The density associat- 
ed with these structures, even at 800 km, showed a twofold to 
threefold to increase in comparison to the background, and irregu- 
larity amplitudes (delta N/N)rms as large as 20% were observed at 
the edges of the patches. 


18556 (AD-A—200761/5/XAB) Ionospheric scintillations 
and in-situ measurements at an auroral location in the Euro- 
pean sector. Basu, S.; Basu, S.; MacKenzie, E.; Weimer, D. 
(Emmanuel Coll., Boston, MA (USA)). May 1987. 15p. 
NTIS, PC A03/MF AO1. 

Pub. in AGARD Conference Proceedings, No. 419, 50.1- 
50.12(May 1987). 

The orbiting HiLat satellite offered a unique opportunity for 
studying the ionospheric scintillation parameters in relation to the 
in-situ. measurements of ionization density, drift velocity, field- 
aligned current, and particle precipitation during the sunspot mini- 
mum period. This paper discusses the results of such a morphologi- 
cal study based on observations at the auroral-oval station of 
Tromso, Norway. The dynamics of the spatial and temporal extent 
of this region are illustrated in the invariant latitude/magnetic local 
time grid. The geometrical enhancement of scintillations observed 
during the alignment of the propagation path with the local mag- 
netic L-shell is shown to be the most consistent and conspicuous 
feature of scintillations in the nighttime auroral oval. The steepen- 
ing of phase spectral slope in this region is indicative of the pres- 
ence of L-shell aligned sheet-like irregularities at long scale lengths. 
The seasonal variational of total electron content (TEC) determined 
from the differential Doppler measurements of HiLat transmissions 
is discussed in relation to the in-situ density measurements at 830 
km. The results are also utilized to illustrate the dependence of ion- 
ospheric structure parameters on short-term variability of solar ac- 
tivity during the sunspot minimum period. Special effort is made to 
illustrate that the joint study of scintillation/TEC and in-situ pa- 
rameters provides an insight into the nature of magnetospheric cou- 
pling with the high-latitude ionosphere. 


18557 (AD-A—200763/1/XAB) Electromagnetic torna- 
does in space. Ion conics along auroral field lines generated 
by lower hybrid waves and electromagnetic turbulence in the 
ion-cyciotron range of frequencies. Chang, T.; Crew, G.B.; 
Retterer, J.M. (Massachusetts Inst. of Tech., Cambridge 
(USA). Center for Space Research). 1988. 15p. NTIS, PC 
A03/MF AO1. 

Pub. in Computer Physics Communications, Vol. 49, 61- 
74(1988). 

The exotic phenomenon of energetic ion-conic formation by 
plasma waves in the magnetosphere is considered. Two particular 
transverse heating mechanisms are reviewed in detail: lower-hybrid 
energization of ions in the boundary layer of the plasma sheet, and 
electromagnetic ion cyclotron resonance heating in the central 
region of the plasma sheet. Mean particle calculations, plasma simu- 
lations, and analytical treatments of the heating processes aie de- 
scribed. 


18558 (AD-A—201118/7/XAB) Uv background calcula- 
tions: Rayleigh-scattered and dayglow backgrounds from 1200 
to 3000 a. Technical report, January-April 1988. Strickland, 
D.J.; Barnes, R.P.; Anderson, D.E. (Computational Physics, 
Inc., Annandale, VA (USA)). 24 Aug 1988. 47p. (SCIEN- 
TIFIC—1). NTIS, PC A03/MF AO1. 
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Dayglow and Rayleigh scattered sunlight for any satellite al- 
titude and look direction is examined. Spectra may be generated 
from EUV to near IR wavelengths. Integrations may be formed 
over wavelength and look angle (for field-of-view averaging) for 
direct comparison with observations. Limb profiles are presented in 
100 A bands from 1400 to 3000 A in units of mega Rayleighs/A 
and micro Watts/sq cm/sr. These profiles combine dayglow and 
Rayleigh-scattered sunlight and show how the brightness varies 
over the tangent altitude range 300 to 0 km. Dayglow results are 
presented for high and lov olar activity. There can be more than 
an order of magnitude va.sation in dayglow brightness at tangent 
altitudes above 200 km from low to high activity. Limb profiles of 
Rayleigh-scattered sunlight showing the effect of changing the 
sun’s azimuth are also presented. For a chosen solar zenith angle of 
60, variations of more than 50% occur as the sun’s azimuth changes 
from 0 to 90° 


18559 (AD-A—201121/1/XAB) Determination of the ion- 
ospheric convection pattern from DMSP (Defense Meteoro- 
logical Satellite Program) data. Technical report, June 1987- 
June 1988. Hairston, M.R.; Heelis, R.A. (Texas Univ., Rich- 
ardson (USA). Center for Space Sciences). Aug 1988. 9p. 
(SCIENTIFIC—1). NTIS, PC A02/MF AOl1. 

Thermal plasma instrumentation on the DMSP-F8, DMSP- 
F9, and future DMSP satellites may provide the first continuous 
long-term data base of the ionospheric flow of plasma over both 
polar caps. Flow data from the satellites can be combined with a 
model magnetic field to calculate both the form and magnitude of 
the potential distribution across the polar cap. A model is being de- 
veloped that will take the information about the potential distribu- 
tions seen by both satellites and allow the convection pattern over 
the entire polar cap region to be modeled. A description of the data 
application is given along with a comparison of model and ob- 
served potential distributions. 


18560 (INIS-BR—1427) Observations on nuclear interac- 
tion characteristics at high energy (2 E/sub y/ > 10TeV): 
for events of heavy invariant mass (M/sup (y/) > 25 GeV/c/ 
sup 2/) and large transversal moment (< P/sub ty/ > ~ 0.5 
GeV/c). Navia Ojeda, C.E. (Universidade Estadual de Cam- 
pinas, SP (Brazil). Inst. de Fisica). Feb 1985. 144p. (In Por- 
tuguese). NTIS (US Sales Only), PC A07/MF AO1 - OSTI; 
INIS. Order Number DE88705750/JAW. 

A sistematic analysis is made on cosmic-ray induced atmos- 
pheric interactions detected by Brazil-Japan Collaborations, with 
the purpose of obtaining parameters which characterize Guacu- 
Type (invariant gamma ray mass > 25 GeV/c, multiplicity N/sub 
y/ ~ 75 and <Pt/sub y/ >~ 0,5 GeV/c) events. The described 
events have been observed by the Brazil-Japan Collaboration on 
Chacaltaya Emulsion Chamber Experiment during past 23 years. 
They are part of 195 events with observed energias in the gamma- 
ray part, ranging from 12 to 1000 TeV.Six events are found to pass 
criteria used here; this result may be used to obtain a lower limit 
for Guacu-Type event productions. An individual analysis is made 
on six candidates of Guacu-Type event. 


18561 (PB—89-130579/XAB) Kiruna Geophysical Data: 
data summary 88/1-3, January-March 1988. Thelin, B. 
(Kiruna Geophysical Inst. (Sweden)). 1988. 53p. NTIS, PC 
E04/MF AOl. 

See also report dated 1987, PB—88-236633. 

Kiruna Geophysical Data is a collection of results of 
ground-based more or less continuous measurements of upper-at- 
mosphere variables carried out at Swedish Institute of Space Phys- 
ics. The author's objective with this data summary is to present 
current geophysical data related to polar upper atmospheric condi- 
tions to those who require it for their research work. 


18562 (PB—89-134829/XAB) High-latitude field-strength 
measurements of standard-broadcast-band skywave transmis- 
sions monitored at Fairbanks, Alaska. Final report. Hun- 
sucker, R.D.; Delana, B.S. (Alaska Univ., Fairbanks (USA). 
Geophysical Inst.). 18 Oct 1988. 152p. NTIS, PC A08/MF 
AOl. 


In order to achieve the most-efficient utilization of the MF 
portion of the spectrum, a more accurate method for predicting 
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skywave field strength is essential. Before such a prediction method 
can be developed, sufficient measurement data from all latitudes 
and covering all phases of solar activity are needed. In recognizing 
the need for additional data from the high-latitude areas, the FCC 
in 1981 awarded a contract (FCC-0375) to the Geophysical Insti- 
tute of the University of Alaska. Measurements started in Septem- 
ber 1981 and ended in July 1987. These measurements represent dif- 
ferent levels of sunspot numbers and considerably enlarges the FCC 
databank. The report discusses a wide number of tonics affecting 
MF skywave propagation including the effects of magnetic storm, 
effects of sunspot cycle, seasonal and diurnal variations of field 
strengths and other topics relevant to radio propagation at high 
latitudes. 


18563 (RAL—88-090) At the edge of the earth’s magne- 
tosphere: a survey by the AMPTE UKS spacecraft. Bryant, 
D.A.; Riggs, S. (Rutherford Appleton Lab., Chilton (UK)). 
Oct 1988. 41p. (CONF-8805262—). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88705590/JAW. 

From Royal Society discussion meeting on the magnetos- 
phere, the high-latitude-ionosphere, and their interactions; London, 
UK (11 May 1988). 

To be published in Philosophical Transactions. 

A survey is made, using measurements from the AMPTE- 
UKS spacecraft, of the interaction between plasmas of solar and 
terrestrial origin at the outer edge of the Earth’s magnetosphere. 
The first results are presented of a new type of analysis which aims 
to clarify the nature of the boundary layer that develops between 
the two plasmas by re-ordering, on the basis of a consistent rela- 
tionship between electron density and temperature and the normal- 
ly erratic progress made by a spacecraft across the constantly 
moving region. Distinctive patterns found consistently for the elec- 
tron and ion transitions suggest that diffusion, viscosity and loss to 
the atmosphere govern the boundary layer. Electron acceleration 
within the boundary layer is identified; and its cause, and relevance 
to dayside auroral precipitation are discussed. 
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18564 (AD-A—200699/7/XAB) Theoretical studies of 
atomic and molecular processes important in space experi- 
ments. Final report, 1 April 1987-31 March 1988. Bates, D.R. 
(Queen’s Univ., Belfast, Northern Ireland (UK). Dept. of 
Applied Mathematics and Theoretical Physics). Jun 1988. 
17p. NTIS, PC A03/MF AO1. 

Calculations were carried out on the photoionization of O II 
(4S0, 2D0, and 2P0) and on the photoionization of N I (4S0, 2D0, 
and 2P0). An explanation was advanced for the enhanced abun- 
dance of heavy ozone in the stratosphere. A published proposal for 
resolving the apparent ozone deficiency in the region above the 95- 
km level has been examined and shown to be unsatisfactory. A 
method has been devised whereby the low-density limit to the rate 
coefficient for the termolecular association of ions and polar mole- 
cules may be found from measurements on the rate coefficient even 
outside the region where third-order kinetics prevail. The theory of 
radiative association when the stabilization is brought about by an 
electronic transition was been developed. 


18565 (AD-A—200811/8/XAB) Transient absorption by 
a Rydberg atom in a resonant cavity. Mallalieu, M.; Parker, 
J.; Stroud, C.R. (Rochester Univ., NY (USA). Inst. of 
Optics). 15 Jun 1988. 6p. NTIS, PC A02/MF AOl1. 

Pub. in Physical Review A, Vol. 37, No. 12, 4765-4768(15 
Jun 1988). 

A theoretical analysis is presented describing the interaction 
of the field in a high-Q microwave cavity with an atom that is sud- 
denly excited to the lower of two Rydberg levels that are resonant- 
ly coupled by the field. It is found that the field initially in the 
cavity is canceled by interference with the source field emitted by 
the atom. The absorption may be characterized as a ‘darkness wave 
packet’ emitted by the atom and reflected by the cavity walls. 
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18566 (ANL—88-48) Calculations of atomic sputtering 
and displacement cross-sections in solid elements by electrons 
with energies from threshold to 1.5 MV. Bradley, C.R. (Ar- 
gonne National Lab., IL (USA)). Dec 1988. Contract W- 
31109-ENG-38. 460p. NTIS, PC A20/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89007538/JAW. 

The kinetics of knock-on collisions of relativistic electrons 
with nuclei and details of the numerical evaluation of differential, 
recoil, and total Mott cross-sections are reviewed and discussed. 
The effects of electron beam induced displacement and sputtering, 
in the transmission electron microscope (TEM) environment, on 
microanalysis are analyzed with particular emphasis placed on the 
removal of material by knock-on sputtering. The mass loss predict- 
ed due to transmission knock-on sputtering is significant for many 
elements under conditions frequently encountered in microanalysis. 
Total Mott cross-sections are tabulated for all naturally occurring 
solid elements up to Z = 92 at displacement energies of one, two, 
four, and five times the sublimation energy and for accelerating 
voltages accessible in the transmission electron microscope. Fortran 
source code listings for the calculation of the differential Mott 
cross-section as a function of electron scattering angle (dMottCS), 
as a function of nuclear recoil angle (RECOIL), and the total Mott 
cross-section (TOTCS) are included. 48 refs., 21 figs., 12 tabs. 


18567 (DOE/ER/13262—5) Excitation of atoms and 
molecules in collisions with fast, highly charged ions: 
Progress report for the period January 1, 1988 to February 
28, 1989. Watson, R.L. (Texas A and M Univ., College Sta- 
tion (USA). Cyclotron Inst.). 1 Mar 1989. Contract FG05- 
84ER 13262. 27p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89008005/JAW. 

This report summarizes progress in research supported by 
DOE Grant FG05-84ER 13262 during the period January 1, 1988 to 
February 29, 1989. The research program continues to emphasize 
the investigation of multielectron ionization and capture processes 
in fast heavy-ion collisions. Several major projects were completed 
this year and a number of new ones begun. Among the completed 
projects were an investigation of resonant multielectron transfer to 
double K-vacancy states in solid oxygen compounds, and a study of 
collisional quenching of 2°P and 2‘P states in 33 MeV two- and 
three-electron Mg ions. New projects include a systematic investi- 
gation of the projectile charge dependence of cross sections for Ar 
recoil-ion production in 1 MeV/amu oxygen ion collisions produc- 
tion, and a design study for an atomic physics beam line to be con- 
nected to an electron-cyclotron-resonance (ECR) ion source. Work 
on molecular fragmentation in heavy-ion collisions continued. 


18568 (DOE/ER/13867—2) Numerical MC SCF proce- 
dures for the study of atomic structures. Fischer, C.F. (Van- 
derbilt Univ., Nashville, TN (USA)). 1988. Contract FG05- 
88ER13867. 17p. (CONF-8806326—1). NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89005069/ 
JAW. 

From Workshop on quantum chemistry: basic aspects, actual 
trends; Girona, Spain (12 Jun 1988). 

An atomic structure package based on the numerical MC 
SCF procedure is outlined. The main objective of the package is 
the determination of energy levels and wave functions for atomic 
systems from which other atomic properties can be predicted. Par- 
ticular attention has been given to electron affinities or binding en- 
ergies, transition probabilities, autoionization rates, and lifetimes of 
excited states. The basic calculations are non-relativistic, but they 
may be extended to include relativistic effects through the Breit- 
Pauli approximation. The latter allows the study of fine-structure 
splitting as well as term energy separation. As an example, the cal- 
culation of the spin-forbidden 2p* !Dz -- 2p*3s 3S; transition rate in 
oxygen will be outlined. These programs were used recently to pre- 
dict the existence of a stable Ca/sup {minus}/ ion in the 4s24p ?P 
state. The electron affinity resulting from these calculations was in 
excellent agreement with experiment. The package also has been 
extended to include the continuum problem. Of special interest 
were the resonances that appear in the continuum, as in the pho- 
toionization cross-section of magnesium near the ionization thresh- 
old. Numerical procedures proved to be unstable and spline algo- 


rithms are being designed to deal with this difficulty. 17 refs., 7 
tabs. 
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18569 (DOE/ER/40438—T1) [Development of a hydro- 
gen and deuterium polarized gas target for application in stor- 
age rings]: Progress report. Haeberli, W. (Wisconsin Univ., 
Madison (USA). Dept. of Physics). [1989]. Contract FG02- 
88ER40438. 12p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007246/JAW. 

This paper briefly discusses the following topics: the Wis- 
consin test facility for storage cells; results of target tests; the new 
UHV target test system; funding request for a new atomic beam 
system; and planning of storage ring experiments. (LSP) 


18570 (IC—88/281) Electronic structure of rare-earth lu- 
minescent centre in alkaline-earth sulphides. Zheng Qinggi; 
Pan Wei; Huang Maichun; He Xiacguang. (International 
Centre for Theoretical Physics, Trieste (Italy); Academia 
Sinica, Hefei (China). Inst. of Solid State Physics; Xiamen 
Univ., FJ (China). Dept. of Physics). (International Centre 
for Theoretical Physics, Trieste (Italy)). Sep 1988. 14p. 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705674/JAW. 

The cluster method is used to investigate the electronic 
structure of rare-earth Eu/sup 2+/ and Ce/sup 3+/ doped SrS 
and CaS alkaline-earth sulphides in the local density theory regime. 
The ground state is obtained self-consistently by the DV-X/sub a/ 
method, while the transition state theory is used to calculate the ex- 
cited states. The energy difference between ground state and excit- 
ed state is 2.95 eV (420 nm) for CaS:Eu is in good agreement with 
the experimental data of 430 nm for the absorption peak in SrS:Cu. 
The composition of ground state and excited state is also calculated 
which can give information about the EL excitation mechanism. 
(author). 7 refs, 4 figs, 3 tabs. 


18571 (IC—88/292) Force constants from thermal diffu- 
sion in the He-C/sub 2/H/sub 4/ and Ne-C/sub 2/H/sub 4/ 
gas mixtures. Youssef, A.A.; Seddik, U. (International 
Centre for Theoretical Physics, Trieste (Italy); Atomic 
Energy Establishment, Cairo (Egypt). Nuclear Physics 
Dept.). (International Centre for Theoretical Physics, Tri- 
este (Italy)). Sep 1988. 19p. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705680/ 
JAW. 

Thermal diffusion measurements for the He-C/sub 2/H/sub 
4/ and Ne-C/sub 2/H/sub 4/ gas mixtures are carried out by the 
two-bulb method and reported for the temperature range 350-800 K 
and for composition range 14-90% of the lighter component. The 
temperature and composition dependence of the thermal diffusion 
factor a/sub T/ for the two systems showed normal behaviour. 
The force constants €/k and o for the two systems are determined 
assuming a Lennard-Jones (12-6) potential. The obtained values are 
found to be composition independent and in good agreement with 
those obtained from viscosity data. No previous thermal diffusion 
data are available for this system other than the present work. 
(author). 12 refs, 8 figs, 4 tabs. 


18572 (IC—88/327) Jaynes-Cummings model interacting 
with squeezed light. Rustamov, K.A.; Aliskenderov, E.I.; Ho 
Trung Dung; Shumovsky, A.S. (International Centre for 
Theoretical Physics, Trieste (Italy); Joint Inst. for Nuclear 
Research, Dubna (USSR)). (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1988. 15p. NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705700/JAW. 

Time evolution of squeezing in a single-mode single-atom 
Jaynes-Cummings model is examined. (author). 27 refs, 5 figs. 


18573 (INIS-BR—1430) Contribution for study on posi- 
tron annihilation in tris (dipivaloilmethanates) lanthanides 
(IID. Ribeiro e Silva, M.E.S. (Minas Gerais Univ., Belo 
Horizonte (Brazil). Dept. de Quimica). 1988. 167p. (In Por- 
tuguese). NTIS (US Sales Only), PC A08/MF AO! - OSTI, 
INIS. Order Number DE88705753/JAW. 

Some data on life time of positron and annihilation by Dopp- 
ler effect in tris (dipivaloilmethanates) lanthanides (III), Ln (dpm)/ 
sub 3/, and Ln = Eu, Gd, Dy, Ho, Er, Tm and Yb are shown. 
Some results from positronium (Ps) in complexes except Eu (dpm)/ 
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sub 3/, chemical aspects and properties of positron and positronium 
are evaluated. (M.J.C.). 


18574 (IS-T—1341) Advances in molecular modeling: 
Oriented orbitals, and a technique for improving data quality. 
Miller, L.L. (Ames Lab., IA (USA)). Jul 1988. Contract W- 
7405S-ENG-82. 254p. NTIS, PC Al2/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89007626/JAW. 

Standard procedures for modeling electron density in crys- 
talline solids relies on the superimposition of spherical (isolated) 
atoms upon the nuclear sites. This approach works remarkably well 
and provides a good first approximation to the electron density. 
Beyond this there are a myriad of approximations ranging from su- 
perimpositions of oriented ground-state atoms upon a molecule’s 
atomic sites to usage of molecular wavefunctions to model the ex- 
perimentally determined electron density. The method described 
here focuses on promolecules which are formed from the superim- 
position of atoms upon molecules which have their valence orbitals 
oriented. Improved fits to the observed density is demonstrated and 
the additional information these enhanced models provide is dis- 
cussed. X-ray intensity data collected from real crystals suffer from 
absorption to varying degrees. Failure to correct for absorption re- 
sults in systematic errors in the resultant molecular model’s param- 
eters and an overall poorer fit to measured data. A mathematical 
technique which calculates correction terms using only data col- 
lected under normal circumstances is described. The results for sev- 
eral compounds are shown and general features discussed. 58 figs. 


18575 (IS-T—1356) Collisional removal of molecular ions 
in inductively coupled plasma spectrometry. Rowan, J.T. 
(Ames Lab., IA (USA)). Feb 1989. Contract W-7405-ENG- 
82. 80p. NTIS, PC A04/MF AO! - OSTI; 1; GPO Dep. 
Order Number DE89007577/JAW. 

Low energy collisions are used to eliminate molecular ions 
that interfere with elemental analysis by inductively coupled plasma 
mass spectrometry (ICP-MS). The technique is implemented by 
coupling an rf-only quadrupole, which serves as a collision cell, 
with the mass filter in a conventional ICP mass spectrometer. The 
method fails to provide substantial improvements in the powers of 
detection for two principal reasons. The interface between the qua- 
drupoles gives rise to velocity dependent ion transmission. This 
makes it difficult to find a suitable compromise between good inci- 
dent ion transmission and the efficient collection of low energy col- 
lision products. Furthermore, collisions alter the ion velocity distri- 
bution, and thus change ion transmission patterns as a function of 
the rf-only quadrupole dc offset. Secondly, the background often 
increases with the pressure of the target gas. The latter effect is at- 
tributed partly to neutral products (excited neutrals or photons) of 
collisions between the target gas and the incident ions, and partly 
to inadequate isolation of the collision cell from the quadrupole 
mass analyzer. 37 refs., 37 figs. 


18576 (IS-T—1359) Nuclear magnetic resonance studies 
of metal-hydrogen systems. Han, J. (Ames Lab., [A (USA)). 
Feb 1989. Contract W-7405-ENG-82. 139p. NTIS, PC A07/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007631/JAW. 

Pulsed nuclear magnetic resonance methods have been used 
to investigate the properties of various metal-hydrogen systems in- 
cluding ZrH/sub x/, ScH/sub x/, NbH/sub x/, VH/sub x/ etc. For 
pure dihydride-phase samples of ZrH/sub x/, the spin-lattice relax- 
ation time T; has been measured as a function of temperature in the 
temperature range from 10 K to 1300 K at 12.2 MHz and 40 MHz. 
These measurements show that the activation energy E/sub a/ for 
hydrogen diffusion first increases smoothly from 0.57 eV/atom at x 
= 1.58 to 0.63 eV/atom at x = 1.93 and then increases quite rapid- 
ly near the stoichiometric limit, reaching 1.06 eV/atom at x = 1.98. 
Ti measurements at temperatures below 300 K reveal that the d- 
band electronic states are split due to the Jahn-Teller effect. For 
ZrH/sub x/ samples doped with paramagnetic impurity ions (Mn, 
Cr, Fe), an additional spin-lattice relaxation rate R/sub 1p/ was ob- 
served. The rate R/sub 1p/ increa‘2s in the sequence Fe-Cr-Mn 
and also increases sharply with increasing hydrogen concentration 
in each case. The former result is consistent with the observation 
that the tendency towards localized-moment formation in Zr in- 
creases in the same sequence, whereas the latter may be accounted 
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for by the anti-trapping behavior of these impurities. For dilute 
solid a-phase ScH/sub x/, we measured T; of both 'H and “Sc as 
a function of temperature to investigate hydrogen diffusion. The ac- 
tivation energy E/sub a/ = 0.54 eV/atom and attempt frequency 
vo= 1 {times} 10'* Hz were obtained. The absence of a prefactor 
anomaly in this dilute system is consistent with the hypothesis that 
such anomalies in other systems may result from repulsive particle- 
particle interactions at the saddle point. 95 figs. 


18577 (IS-T—1375) Spin polarization effects in the pho- 
toluminescence of polythiophene. Hess, B.C. (Ames Lab., IA 
(USA)). Jul 1988. Contract W-7405-ENG-82. 121p. NTIS, 
PC A06/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007633/JAW. 

Photoluminescence (PL), optically detected magnetic reso- 
nance (ODMR), and nonresonant magnetic field effects (NFE) 
have been studied in polythiophene (PT) and poly(3-alkylthio- 
phene) (P3AT). The PT samples studied were chemically coupled 
PT (c-PT) and electrochemically coupled PT (e-PT); the P3AT 
samples were poly(3-hexylthiophene) (HPT) and a copolymer of 3- 
benzylthiophene and 3-hexylthiophene (BHPT). The PL spectra of 
PT and P3AT exhibit a broad band centered between 1.6--1.9 eV, a 
narrow peak at 1.8--1.95 eV, and 0.18 eV phonon replicas of the 
narrow peak. The PL spectrum of e-PT is similar to the published 
spectra, while the PL of c-PT is dominated by a broad band cen- 
tered near 1.6--1.7 eV, in contrast to previously published results. 
HPT and BHPT show almost identical PL spectra. In all samples, 
the integrated PL intensity is nearly temperature dependent. 
ODMR was measured at X-band from 5 to 300K. Strong PL-en- 
hancing signals (AL/L = 2 x 10~* at low temperatures) were de- 
tected at g = 2.003. The strength of the signal and its temperature 
dependence suggest that the ODMR probes unthermalized spins. In 
c-PT, the ODMR originates from a broad structureless PL band 
which is devoid of the phonon sidebands and is centered near 1.65 
eV. This band is near the energy expected for photons released in 
the recombination of photogenerated positive and negative polar- 
ons. The ODMR in each sample is composed of two components 
separated by Ag = 6 x 10°*. Although these two components are 
tentatively assigned to recombining positive and negative polarons, 
the possibility of two distinct long lived recombination mechanisms 
cannot be excluded. 103 refs., 39 figs. 


18578 (IS-T—1385) Topics in chemical physics: I, Semi- 
classical reactive scattering theory: II, Corrected effective 
medium theory. Kress, J.D. (Ames Lab., IA (USA)). Jul 
1988. Contract W-7405-ENG-82. 245p. NTIS, PC A1l2/MF 
A0O1 - OSTI; 1; GPO Dep. Order Number DE89007606/ 
JAW. 

Two distinct areas within theoretical chemical physics are 
investigated in this dissertation. First, the dynamics of collinear ex- 
change reactions is treated within a semiclassical Gaussian wave- 
packet (GWP) description. Second, a corrected effective medium 
(CEM) theory is derived which yields: a one-active-body descrip- 
tion of the binding energy between an atom and an inhomogeneous 
host; and an N-active-body description of the interaction energy for 
an N atom system. To properly treat the dynamics of collinear ex- 
change reactions, two extensions to the previous methodology of 
GWP dynamics are presented: evaluation of the interaction picture 
wavefunction propagators directly via the GWP solution to the 
time-dependent Schrodinger equation; and use of an expansion of 
GWPs to represent the initial translational plane wave. This ex- 
tended GWP dynamical approach is applied to the H + Hp collin- 
ear exchange reaction using the Porter-Karplus II potential energy 
surface. 


18579 (ISN-RA—1986-87) Annual report of the Grenoble 
Institute of nuclear science. Vignon, B. (Grenoble-1 Univ., 
38 (France). Inst. des Sciences Nucleaires). 1988. 235p. (In 
French). NTIS (US Sales Only), PC A1l1/MF A0l1. Order 
Number DE88757024/JAW. 

Research in theoretical nuclear physics; peripheral reactions 
and intermediate energy physics; characteristics of reaction mecha- 
nisms in heavy ion collisions; nuclear structure; fundamental inter- 
actions; interdisciplinary studies; experimental methods and instru- 
mentation; and the SARA accelerator is presented. 
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18580 (JINR-E—9-88-444) A scheme for forming high 
power ion rings in combined static and pulsed magnetic fields. 
Alexahin, Yu.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 26 Jul 1988. 7p. (CONF-880713—23). NTIS (US 
Sales Only), PC A03/MF AOI - OSTI, 1; GPO Dep. Order 
Number DE89006588/JAW. 

From Beams ‘88: 7th international conference on high-power 
particle beams; Karlsruhe, F.R. Germany (4 Jul 1988). 

A scheme for forming ion rings is proposed, which includes 
three stages: generation of an ion-electron ring, acceleration of its 
particles in spatial betatron, and compression of the ring in static 
magnetic field. The scheme permits one to form, with a high recur- 
rence, high-current and high-energy ion rings using the supercon- 
ductivity. 8 refs., 1 fig. 


18581 (JINR-E—9-88-464) A qualitative theory of dioco- 
tron instability and methods of its suppression. Alexahin, 
Yu.I.; Kazacha, V.I.; Perelstein, E.A. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR)). 26 Jul 1988. 6p. (CONF- 
880713—25). NTIS (US Sales Only), PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89006535/JAW. 

From Beams ‘88: 7th international conference on high-power 
particle beams; Karlsruhe, F.R. Germany (4 Jul 1988). 

A simple necessary condition is formulated of the onset of 
the diocotron instability of a hollow electron beam in a strong lon- 
gitudinal magnetic field. With its help methods of the beam stabili- 
zations are analyzed. It is shown that the diocotron instability can 
be completely suppressed by screening the beam with dielectric or 
anisotropically conducting tube. 6 refs., 4 figs. 


18582 (JINR-E—88-445) A synthesis method for the 
design of relativistic magnetically-focused beam sources. 
Alexahin, Yu.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 26 Jul 1988. 6p. (CONF-880713—24). NTIS (US 
Sales Only), PC A02/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89006534/JAW. 

From Beams ‘88: 7th international conference on high-power 
particle beams; Karlsruhe, F.R. Germany (4 Jul 1988). 

A system of equations governing stationary laminar space- 
charge flow is presented. In the case of solid axisymmetric flow it 
is reduced to a set of ordinary differential equations in the longitu- 
dinal coordinate. In the vicinity of the cathode the solution is given 
in the form of power series. A synthesis method of relativistic 
Pierce-type gun design is proposed, employing the obtained set of 
equations. 6 refs. 


18583 (LA-UR—89-167) Bunch beam production and 
microwave generation in reditrons. Kwan, T.J.T.; Davis, 
H.A.; Fulton, R.D.; Sherwood, E.G. (Los Alamos National 
Lab., NM (USA)). 1989. Contract W-7405-ENG-36. 12p. 
(CONF-890145—14). NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89006530/JAW. 

From SPIE conference on optics, electro-optics and laser ap- 
plications in science and engineering: OE/LASE ‘89; Los Angeles, 
CA, USA (15 Jan 1989). 

We have discovered in our two-dimensional particle-in-cell 
simulations that the oscillation of virtual cathodes in reditrons can 
produce a highly modulated electron beam. Full (100%) current 
modulation of the leakage electron beam was observed in our simu- 
lations. The modulation is at the frequency of the oscillating virtual 
cathode and the transverse magnetic mode generated by the redi- 
tron. We had further incorporated an inverse diode in the reditron 
and showed that the kinetic energy of the modulated electron beam 
was efficiently converted into transverse electromagnetic waves. 
Our simulations showed an efficiency of 26% and the time aver- 
aged microwave power was about 6 GW. 7 refs., 8 figs. 


18584 (LIU-TEK-LIC—1986-07) Compton scattering of 
photons from bound electron states in the impulse approxima- 
tion. Holm, P. (Linkoeping Univ. (Sweden). Dept. of Me- 
chanical Engineering). 1986. 80p. NTIS (US Sales Only), 
PC A05/MF AOl - OSTI; GPO Dep. Order Number 
DE88780153/JAW. 

In this paper, the relativistic double differential cross sec- 
tions for Compton scattering of photons from Cu, Sn, and Pb 
within the impulse approximation <2,3,5,7> have been theoretical- 
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ly calculated and compared with experiments. Two calculations 
have been performed for each atom, the first with the X-factor out- 
side the integral and the second within the integral <5>. The 
latter calculation was carried out earlier by Reineking <10> with 
nearly the same results. For Cu and Sn the problem has also been 
solved with nonrelativistic initial wave functions. The purpose of 
this work has been to test the validity of the impulse approximation 
for different expressions of the Compton cross section with use of 
the calculations mentioned above. 


18585 (RIAN—5) Green function of Laplace equation for 
the O-type instruments. Gribovskij, A.V. (AN Ukrainskoj 
SSR, Kharkov. Radioastronomicheskij Inst.). 1987. 17p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1 - OSTI; 
INIS. Order Number DE88705939/JAW. 

The Green function has been derived for the Laplace equa- 
tion describing an electrodynamic structure of a finite length using 
a rigorous approach. The space charge distribution is calculated in 
the zero-order approximation for an electron charge clot in this 
structure. 12 refs.; 4 figs. 


18586 (SAND—89-8206) The CARSFT computer code 
calculating coherent anti-Stokes Raman spectra: User and 
programmer information. Palmer, R.E. (Sandia National 
Labs., Livermore, CA (USA)). Feb 1989. Contract AC04- 
76DRO00789. 30p. NTIS, PC A03/MF A0O1 - OSTI; 1; GPO 
Dep. Order Number DE89007551/JAW. 


The CARSFT computer code calculates theoretical spectra 
for coherent anti-Stokes Raman spectroscopy (CARS) and allows 
least-squares fitting to experimental spectra. Several options are 
available, including collisional narrowing, double convolutions, and 
multiple resonant species. 32 refs., 2 figs. 


18587 Approximations used in calculating many-body ef- 
fects in resonant [(dtj)dee] formation. Cohen, J.S.; Leon, M. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] A: General Physics; 
39: No. 3, 946-951(1 Feb 1989). 

The approximations needed to treat the resonant formation 
of the compound molecule [(dtw)dee]/sup */ as a line-broadening 
process are examined. The necessary criteria for applying the 
impact (Lorentzian) approximation are shown to be seriously violat- 
ed under the usual conditions of muon-catalyzed fusion. Neither the 
condition for binary collisions nor the requirement that the detun- 
ing not be too large holds. A much more appropriate description is 
the many-body quasistatic approximation, which is valid for large 
detunings at any density and for practically the whole profile at 
high densities. The convenient factorization of the three-body rate 
into a convolution of a two-body rate with a broadening factor is 
shown to hold within some approximations, but the broadening 
factor itself depends on the transition being considered. 


18588 Quantum ergodicity in a quantum measure algebra. 
Stechel, E.B. (Sandia National Labs., Albuquerque, NM 
(US)). pp v of Quantrum chaos and statistical nuclear phys- 
ics. New York, NY; Springer-Verlag New York Inc. (1986). 
(CONF-860125—). 

From 2. international conference on quantum chaos and 4. 
international colloquium on statistical nuclear physics; Cuernavaca, 
Mexico (6 Jan 1986). 

This paper is divided into two parts. Part I assembles three 
pieces of background necessary to develop the logic behind this 
result. Section IA is devoted to classical algebraic ergodic theory 
(AET). Section IB briefly discusses random matrix theory (RMT) 
which should require very little development since a large fraction 
of this volume is devoted to this subject. Section IC reviews the 
concepts in quantum “phase” space flow (P(a,b)’s and p/sub n//sup 
a/'s). Part II develops what the authors will call quantum AET 
(the quantum analog of classical AET). Section IIA presents the 
formal development with the new definitions. Section IIB discusses 
intensity fluctuations in quantum ergodic (QE) spectra, leading to 
the somewhat surprising result that in a QE system a pure, real, 
smooth state samples only about 1/3 of its available space. 
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18589 (DOE/ER/25060—1) Modeling of highly advec- 
tive flow problems: Progress report, June 15, 1988--February 
15, 1989. Wheeler, M.F. (Houston Univ., TX (USA). Dept. 
of Mathematics). Feb 1989. Contract FG05-88ER25060. 
10p. NTIS, PC A03/MF AO! - OSTI; 1; GPO Dep. Order 
Number DE89007713/JAW. 

This document is both a progress report and a brief descrip- 
tion of future plans. The objective of this research investigation is 
to develop accurate, robust, and cost-effective numerical methods 
for the simulation of highly advective flow problems with particu- 
lar attention to groundwater contamination and design of mitigation 
techniques. The emphasis of our work is on formulation and imple- 
mentation of parallel algorithms on emerging computer architec- 
tures. We feel that parallelization offers great promise in developing 
more realistic and economic computer codes for modeling flow in 
porous media problems. This basic goal is of particular relevance 
today because of the increasing requirements by government and 
industrial groups to evaluate contamination situations. For the most 
part present day simulations are restricted to two spatial variables 
and to one or two components. 8 refs. 


18590 (IC—88/122) Perturbative treatment of local cor- 
relations in Cu-0 planes for high temperature superconduc- 
tors. Zlatic, V.; Entel, P.; Horvatic, B.; Schulz, D. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy); Duis- 
burg Univ., (Germany, F.R.). FB 10 Physik-Technologie; 
Zagreb Univ. (Yugoslavia). Inst. of Physics). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1988. 
l6p. NTIS (US Sales Only), PC A03/MF A0Ol1 - OSTI; 
INIS. Order Number DE88705648/JAW. 

Useful information about the high temperature superconduc- 
tors might be obtained by studying the low-dimensional models in 
which the interplay between the short-range correlations and the 
geometry of the electron motion is taken into account. Here the 
short-range correlations are treated as a perturbation to 2-dimen- 
sional Cu-0 electrons. After defining the model Hamiltonian, the 
properties of the unperturbed part are briefly discussed and the per- 
turbation expansions for various physical quantities are formulated. 
The low-order expressions for the self-energy, the magnetic suscep- 
tibility and the pair correlation function are presented which 
should, in principle, allow a systematic study of the effects of the 
Coulomb interactions on the properties of the model. 15 refs. 


18591 (IC—88/264) Interpretation for "high’-T/sub c/ 
of the totally interconnected solution of the Ma and Lee 
model. Wiecko, C. (International Centre for Theoretical 
Physics, Trieste (Italy)). Sep 1988. 15p. NTIS (US Sales 
Only), PC A03/MF AOl1 - OSTI; INIS. Order Number 
DE88705666/JAW. 

The already presented totally interconnected (mean-field) ap- 
proximation of the Ma and Lee model, pictures very well many in- 
gredients of the present status of comprehension of high-T/sub c/ 
superconductors. The picture is that of a disordered grain with 
variable number of particles available for an attractive on-site pair- 
ing interaction, embedded in a reservoir of normal particles which 
fix the chemical potential. Interesting effect of absence of T/sub c/ 
and then a sharp increase and slow decay of T/sub c/ with disor- 
der appears for weak coupling pairing as compared with the hop- 
ping probability for single particles. Interpretation 's given in terms 
of one-particle Anderson localization theory and standard mecha- 
nisms. (author). 13 refs, 4 figs. 


18592 (IC—88/265) Charge fluctuation induced by 
stretching motion in YBa/sub 2/Cu/sub 3/O/sub 7/. Zheng 
Qinggi; Zeng Zhi; Pan Wei; Han Rushan. (International 
Centre for Theoretical Physics, Trieste (Italy); Academia 
Sinica, Hefei (China). Inst. of Solid State Physics; Peking 
Univ., Beijing (China). Dept. of Physics). (International 
Centre for Theoretical Physics, Trieste (Italy)). Sep 1988. 
18p. NTIS (US Sales Only), PC A03/MF AOl - OST]; 
INIS. Order Number DE88705667/JAW. 
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The intralayer electron transfer due to oxygen stretching 
motion for Cu(1)-O chain and Cu(2)-O plane is studied with the 
cluster method. The interplane coupling is also simulated with the 
Cu/sub 3/O/sub 12/ cluster model. The DV-X/sub a/ method is 
used to solve the one electronic equation self-consistently. The ob- 
tained results reveal that a considerable intralayer electron transfer 
both for Cu(2)-O plane and Cu(1)-O is induced by oxygen stretch- 
ing mode. On the other hand, the intraiayer electron transfer is 
rather small, which means that the coupling between layers cannot 
be attributed to the oxygen stretching motion. The charge distribu- 


tion and the force constant are also calculated. (author). 7 refs, 5 
figs, 3 tabs. 


18593 (LC—88/288) Nature of condensation in the mo- 
mentum space for an interacting Bose system. Rashid, 
R.I.M.A. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Sep 1988. 10p. NTIS (US Sales Only), PC 


A02/MF AO] - OSTI; INIS. Order Number DE88705679/ 
JAW. 


Earlier it has been shown that the properties of superfluid 
helium four have an intimate connection with a non-vanishing co- 
herent pairing as well as the generalized Bose-Einstein condensa- 
tion. Here, the nature of condensation for an interacting Bose 
system is re-examined. It is shown that, under conditions of con- 
stant temperature and pressure, minimization of the Gibbs free 
energy leads to a generalized condensation of the type first pro- 
posed by Girardeau. Extrapolation of these ideas to quasiparticle 
models of interacting Bose systems such as helium-II lead to con- 
clude that the condensation in momentum space should also be re- 
garded as generalized in the same sense. A bonus of this approach 
is the disappearance of macroscopic fluctuations in the density en- 


countered in the usual theory of the condensed ideal Bose system. 
(author). 23 refs. 


18594 (LA-UR—89-205) Final state effects in quantum 
fluids. Silver, R.N. (Los Alamos National Lab., NM 
(USA)). 1989. Contract W-7405-ENG-36. 13p. (CONF- 
8810118—3). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006525/JAW. 

From Workshop on momentum distributions; Argonne, IL, 
USA (24 Oct 1988). 

The extraction of momentum distributions from high energy 
scattering experiment depends on the validity of the impulse ap- 
proximation (IA) which has been extensively discussed in the work- 
shop overview. The IA assumes that in the scattering process the 
kinetic energy imparted to a recoiling particle is large compared to 
the potential energy due to neighboring particles. While this may 
be true for x-ray Compton scattering from electronic systems, it is 
less true for quasielastic electron-nucleus scattering, and it is invalid 
for deep inelastic neutron scattering (DINS) from quantum fluids 
and solids such as helium. In the latter case, the interatomic poten- 
tial has a steeply repulsive core which is never negligible compared 
to the kinetic energies which can be imparted in feasible neutron 
scattering experiments. The corrections to the IA due to interac- 
tions of the recoiling atom with neighboring atoms are termed 
"final state effects’ (FSE). This paper presents the theory of FSE 
for the case of deep inelastic neutron scattering from *He quantum 
fluids. The lessons should also be applicable to momentum distribu- 
tion experiments in many other systems. 28 refs., 12 figs. 


18595 (UCRL—99350) Molecular dynamics. Ladd, 
A.J.C. (Lawrence Livermore National Lab., CA (USA)). 
Aug 1988. Contract W-7405-ENG-48. 3lp. (CONF- 
8809286—1). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006137/JAW. 

From NATO advanced summer institute; Bath, UK (4 Sep 
1988). 

The basic methodology of equilibrium molecular dynamics is 
described. Examples from the literature are used to illustrate how 
molecular dynamics has been used to resolve theoretical controver- 
sies, provide data to test theories, and occasionally to discover new 
phenomena. The emphasis is on the application of molecular dy- 
namics to an understanding of the microscopic physics underlying 
the transport properties of simple fluids. 98 refs., 4 figs. 
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18596 Diffusion of large molecules in porous media. 
Sahimi, M.; Jue, V.L. (Department of Chemical Engineer- 
ing, University of Southern California, Los Angeles, Cali- 
fornia 90089-1211). Physical Review Letters; 62: No. 6, 629- 
632(6 Feb 1989). 

The results of the first computer simulations of transport of 
macromolecules in a disordered porous medium, represented by a 
network of capillary tubes with random radii, are reported. We de- 
velop a method for determining the macroscopic diffusivity D 
which, in principle, is exact. The effects of both convection and dif- 
fusion are taken into account. We find D/D/sub o/ 
{similar—to}exp(-a/r/sub m/), independent of the morphology of 
the medium or the microscopic transport laws, where a is the effec- 
tive size of the molecules, D/sub «/ the diffusivity in an unbound- 
ed solvent, and r/sub m/ the mean effective size of the pores, con- 
sistent with experimental data. 






6450 High Energy Physics 


18597 (DOE/ER/40284—4) Research accomplishments 
and future goals in particle physics. (Boston Univ., MA 
(USA)). 8 Feb 1989. Contract AC02-86ER40284. 106p. 
NTIS, PC A06/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007352/JAW. 

This document reports the past year’s achievements and the 
present directions of the activities of Boston University researchers 
in seven projects in high energy physics research: study of high 
energy electron-positron annihilation, using the SLD detector at 
SLAC; search for proton decay and neutrinos from point astro- 
physical sources, as well as the study of cosmic ray muons and neu- 
trinos in the IMB detector; development of a new underground de- 
tector facility in the Gran Sasso Laboratory in Italy for magnetic 
monopoles and to study astrophysical muons and neutrinos; prepa- 
ration of an experiment to measure the anomalous magnetic 
moment of the muon in a new superconducting storage ring detec- 
tor system at BNL; development of new concepts for particle ac- 
celerator components, including design and prototyping of high- 
precision electrostatic and magnetic elements; study of proton-anti- 
proton collisions using the UA1 detector at CERN; and study of 
theoretical particle physics, including lattice gauge theories, string 
theories, phenomenology of the Standard Model and its extensions, 
and application of particle physics concepts to the early universe, 
cosmology and astrophysics, as well as the extension of these tech- 
niques into computational physics. 






18598 (LA-UR—88-4295) Proceedings of the nuclear and 
particle physics on the light cone workshop. Johnson, M.B.; 
Kisslinger, L. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 522p. (CONF-880758—). 
NTIS, PC A22/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89005616/JAW. 

From Workshop on nuclear and particle physics on the light 
cone; Los Alamos, NM, USA (18 Jul 1988). 

This book deals with phenomena in nuclear and particle 
physics that occur at high energy and at high momentum transfer. 
At high energy, particles move near the light cone, and the topics 
covered deal with the physics from this perspective. The light-cone 
description is familiar in particle physics, but until recently it has 
not been used in nuclear physics. In view of the fact that nuclear 
physicists are increasingly looking to questions that can be an- 
swered only by experiments in the range of energy where the light- 
cone description seems to be of advantage, and that the ideas in- 
volved are new to many people in the nuclear physics community, 
efforts were made to ensure that each main speaker would give an 
introduction to the subject as well as present recent developments. 
The book should, therefore, be valuable to those who want to learn 
about light-cone approaches, in particular experimentalists and stu- 
dents, as well as to specialists. The volume is divided into eight 
chapters. The first chapter is an overview of the meeting and an 
introduction to the subject of light-cone physics. The remaining 
chapters encompass various applications and current topics in nu- 
clear and particle physics where use of light-cone methods leads to 
understanding of high-energy phenomena and their connection to 
the quark and mesonic substructure of the nucleus. These include 
the main talks containing the introductory material, as well as 
shorter papers on the more specialized topics of current interest in 
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both experimental and theoretical aspects of the subject. 38 papers 
have been cataloged separately. 


18599 (LPNHE—88-03) Annual report of the Nuclear 
Physics and High Energy Physics Laboratory, 1986. Grosse- 
tete, B. (Paris-6 Univ., 75 (France). Lab. de Physique Nu- 
cleaire et de Hautes Energies). 1988. 40p. (In French). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88757031/JAW. 

Research within the DELPHI program; neutrino research; 
the H1 collaboration, which is building one of the two spectrom- 
eters for the HERA electron-proton collider; CELLO; production 
and decay of mesons and baryons; use of emulsions in studies of 
charmed and beauty particles; and the CHARM1 project which 


studies high energy neutrino scattering with a marble target are 
presented. 
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REFER ALSO TO CITATION(S) 18050, 18091, 18778, 19159 


18600 (ANL-HEP-CP—88-61) W boson production in 
{bar p}p collisions at Vs = 1.8 TeV. Proudfoot, J. (Ar- 
gonne National Lab., IL (USA)). 1988. Contract W-31109- 
ENG-38. 10p. (CONF-8806232—6). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89005858/ 
JAW. 

From 7. topical workshop on proton-antiproton collider 
physics; Batavia, IL, USA (20 Jun 1988). 

The cross section for the production and subsequent decay 
of the W Intermediate Vector boson to electron and neutrino has 
been measured in Vs = 1.8 TeV {bar p}p collisions using the CDF 
Collider Detector at Fermilab. For this measurement, W events 
were identified from the large missing transverse energy associated 
with the unseen neutrino and an electromagnetic cluster passing 
rather loose electron criteria. 22 events passing the selection miss- 
ing transverse energy greater than 25 GeV and electron transverse 
energy greater than 15 GeV were observed in a sample of 25nb/ 
sup {minus}1/ yielding a o {center—dot} B = 2.6 {+-} 0.6 {+-} 
0.5nb. This report agrees well with a parallel analysis based primar- 
ily on the identification of isolated electron and is in excellent 
agreement with theoretical predictions. 12 refs., 7 figs. 


18601 (BNL—42142) Search for flavor changing neutral 
currents K/sub L/° — p/sup +-/e/sup {minus<—plus}/, 
e*e/sup {minus}/ and 7°e* e/sup {minus}/. Morse, W.M.; 
Jastrzembski, E.; Larsen, R.C.; Leipuner, L.B.; Greenlee, 
H.B.; Kasha, H.; Mannelli, E.B.; Mannelli, M.; Ohl, K.E.; 
Schaffner, S.F.; Schmidt, M °. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CH00016. 20p. 
(CONF-8811125—5). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89007077/JAW. 

From Rare decay symposium; Vancouver, Canada (30 Nov 
1988). 

. We report on a search for the flavor-changing neutral-cur- 
rent decays K/sub L/° — 7°e* e/sup {minus}/, K/sub L/° > e* e/ 
sup {minus}/ and K/sub L/° — p/sup +-/e/sup {minus<plus}/. 
Limits obtained for these processes are BR(K/sub L/°® — 7°e* e/ 
sup {minus}/) < 3.2 {times} 10/sup {minus}7/, BR(K/sub L/° > 
e* e/sup {minus}/) < 1.2 {times} 10/sup {minus}9/, BR(K/sub L/ 
° _, p/sup +-/e/sup {minus—plus}/) < 1.9 {times} 10/sup 
{minus}9/. 10 refs., 9 figs. 


18602 (BNL—42144) Review of RHIC [Relativistic 
Heavy ion Collider] as a B factory. Morse, W.M. (Brookha- 
ven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 9p. (CONF-880707—1). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007076/JAW. 

From 3. workshop on experiments and detectors for a rela- 
tivistic heavy ion collider (RHIC); Upton, NY, USA (18 Jul 1988). 

A dedicated B physics experiment which was considered at 
the 1988 RHIC Summer Workshop was discussed. The machine 
may operate in a p-p mode with a luminosity in excess of 105? cm/ 
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sup {minus}2/ sec/sup {minus}1/ at 250 {times} 250 GeV. The 
most ambitious physics objective of such an experiment would be 
the study of CP nonconservation. Particular emphasis at the work- 
shop was given to the self tagging mode B — K*o/sup minus/. 
Experimental techniques developed during this experiment would 
be extremely useful for more ambitious projects anticipated at the 
SSC. 4 figs. 


18603 (BNL—42145) Search for rare decays of the K/ 
sub L/°. Jastrzembski, E.; Larsen, R.C.; Leipuner, L.B.; 
Morse, W.M.; Greenlee, H.B.; Kasha, H.; Mannelli, E.B.; 
Mannelli, M.; Ohl, K.E.; Schaffner, S.F. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CH00016;AC02-76ER03075. 4p. (CONF-8808145—26). 
NTIS, PC A02/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007075/JAW. 

From Meeting of the Division of Particles and Fields of the 
American Physical Society (APS); Storrs, CT, USA (15 Aug 1988). 

We report on a search for the rare decays K/sub L/° — p/ 
sup +-/e/sup {minus—plus}/, K/sub L/° — e*e/sup {minus}/, 
and K/sub L/° — 7°e*e/sup {minus}/ at the Brookhaven AGS. 
Limits obtained for these processes are BR(K/sub L/°® — /sup 
+-/e/sup {minus—plus}/) < 1.9 {times} 10/sup {minus}9/, 
BR(K/sub L/® — e*e/sup {minus}/) < 1.2 {times} 10/sup 
{minus}9/, and BR(K/sub L/® — 7°e*e/sup {minus}/) < 3.2 
{times} 10/sup {minus}7/. 4 refs., 2 figs. 


18604 (BNL—42146) A study of K* — a* v{bar {nu}}. 
Atiya, M.S.; Chiang, I.H.; Frank, J.S.; Haggerty, J.S.; Ito, 
M.; Kycia, T.F.; Li, K.K.; Littenberg, L.S.; Stevens, A.J.; 
Strand, R.C. (Brookhaven National Lab., Upton, NY 
(USA); Los Alamos National Lab., NM (USA)). Sep 1988. 
Contract AC02-76CH00016;W-7405-ENG-36. 8p. (CONF- 
8809218—2). NTIS, PC A02/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89007074/JAW. 

From 9. European symposium on antiproton-proton interac- 
tions and fundamental symmetries; Mainz, F.R. Germany (5 Sep 
1988). 

A description of the detector and of preliminary results of 
work in progress in its performance is presented here for an experi- 


ment to study the decay of K* — p* v{bar {nu}}. 4 refs., 12 figs., 1 
tab. 


18605 (BNL—42234) Search for a J/sup PC/ exotic 
hybid meson. Chung, S.U.; Fernow, R.; Kirk, H.; Proto- 
popescu, S.D.; Willutzki, H.; Crittenden, R.; Dzierba, A.; 
Marshall, T.; Zieminska, D.; Bonner, B.E. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Dec 1988. Contract AC02- 
76CHO00016. 6p. (CONF-880862—14). NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007047/ 
JAW. 

From BNL workshop on glueballs, hybrids and exotic ha- 
drons; Upton, NY, USA (29 Aug 1988). 

This paper describes an experiment that will search for J/sup 
PC/ hybrid mesons at the Brookhaven MPS-II facility. Such ex- 
plicitly exotic states are allowed in QCD, and are predicted to be in 
an accessible mass region by several models. The experiment will 
investigate the production of exotics in the reaction 7m/sup 
{minus}/p — 2/sup {minus}/fip. Expected rates and experimental 
sensitivity to possible hybrid states are discussed. 3 refs. 3 figs. 


18606 (FRNC-TH—3187) Antineutrino oscillation study 
in the muon antineutrino -> electron antineutrino channel at 
the Brookhaven accelerator. Letessier-Selvon, A. (Paris-7 
Univ., 75 (France)). Sep 1987. 164p. (In French). NTIS (US 


Sales Only), PC A08/MF_ AOI. 
DE88756878/JAW. 

This thesis is devoted to the E816 experiment which looked 
for (anti)neutrino oscillations. This experiment was performed in 
the neutrino beam of the Brookhaven AGS during spring 1986. 
Following a short recall of the theoretical and experimental status, 
the beam line and the apparatus are described. The analysis is ex- 
posed in details with a special emphasis on final states including at 
least one electromagnetic shower and one prong. Preliminary re- 
sults have been obtained and show an excess of 23 +-8.7+-14.6 
events interpreted as charged current antineutrino electron interac- 


Order Number 


64 PHYSICS | 
6451 Particle Interactions And Properties - Experimental 


tions. In terms of a limit we obtain for the probability 


P(antineutrino muon -> antineutrino electron): P<4.4% (95% 
Cz. 


18607 (IS-T—1380) Measurement of electroweak inter- 
ferer.ce in the standard model. Keller, S.A. (Ames Lab., IA 
(USA)). Feb 1989. Contract W-7405-ENG-82. 34p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007613/JAW. 

The goal of this work is to measure the axial-vector coupling 
constant between the Z/sup 0/ and the charm quark (c) by measur- 
ing the asymmetry in the angular distribution of the reaction e* e~ 
— c{bar c}. This asymmetry is due to the interference between the 
amplitude for the exchange of a photon and the amplitude for the 
exchange of a Z/sup 0/. As we will see, we can’t measure the an- 
gular distribution of the charm quark directly, and instead we will 
measure a very good approximation to it: the angular distribution 
of the charmed meson D**, which is produced during the process 
of hadronization. The axial-vector coupling constant between the 
Z/sup 0/ and the charm quark has, of course, already been meas- 
ured, and the originality of this work is to use data taken by the 
Time Projection Chamber (TPC). The TPC is a part of the PEP-4 
detector which is located at the PEP ring at Stanford Linear Ac- 
celerator Center. We will review some prediction of the Standard 
Model. After a brief introduction to the TPC, we will present our 
experimental results, and then we will combine our results with the 
results of other detectors by computing a weighted world average 
value of the axial-vector coupling constant and compare this value 
with the prediction of Chapter I. 6 refs. 


18608 (IS-T—1396) Experimental study of charm quark 
fragmentation. Park, Sung Keun. (Ames Lab., IA (USA)). 
Feb 1989. Contract W-7405-ENG-82. 123p. NTIS, PC A06/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007679/JAW. 

Charm quark fragmentation is studied in e* e/sup minus/ an- 
nihilation at a center of mass energy of 29 GeV using the time-pro- 
jection-chamber (TPC) detector at the SLAC storage ring PEP. 
The polarization of the D/sup asterisk/*, the energy dependency of 
the polarization, and the spin density matrix of D/sup asterisk/ * 
are measured. In 147pb/sup {minus}1/ of data we see no evidence 
for polarization, alignment, or final state interaction in this fragmen- 
tation process. As a part of elementary particle detector improve- 
ment efforts a Radial Drift Chamber (RDC) has been built and 
studied. The RDC features the use of induced signals on the pickup 
wires, and wave form sampling to reconstruct tracks through ava- 
lanche localization of the radially drifted electrons in dimethyl 
ether. 30 refs. 


18609 (IS-T—1397) Search for B° and D/sub s/ mesons 
with TPC. Lee, Suckyong. (Ames Lab., IA (USA)). Feb 
1989. Contract W-7405-ENG-82. 32p. NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89007680/ 
JAW. \ 

The TPC is a major detector facility in High Energy Phys- 
ics, and we use data collected at this facility to search for, and to 
study, heavy mesons containing the charm (c) and bottom (b) 
quarks. A general description of the TPC is given. In the following 
chapters, three separate topics all related to heavy quark physics in 
e* €/sup {minus}/ annihilation are discussed. Firstly, a high resolu- 
tion Vertex Chamber (VC) in the TPC would improve the momen- 
tum resolution and impact parameter resolution, and is needed to 
carry out a heavy quark physics program at PEP. The error on the 
decay point of the 4-prong D® decay is calculated to calibrate and 
understand the VC. Secondly, bound states of charm or bottom 
quarks and a light quark play an important role in testing the stand- 
ard model, since bottom quarks decay via generation changing 
weak charged currents. The semileptonic decay of the B® meson, a 
{bar b}d quark-antiquark state, B® -—+ D({sup{asterisk}}/sup 
{minus}/ I* v is searched for within TPC data. Thirdly, in the spec- 
tator model the charmed quark decays by the weak interaction to a 
strange quark and a virtual W boson. The decay D/sub s/* — 
K* K/sup {minus}/ 7* is studied. We find a statistically significant 
signal at the known D/sub s/ mass, and we measure the D/sub s/ 
fragmentation function. 11 refs., 23 figs. 
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18610 (JINR—D-4-87-692, pp 301-311) Pion production 
in nucleon-nucleon collisions below 600 MeV. Measday, D.F.; 
Ahmad, M.; Noble, A.J.; Stanislaus, S. (British Columbia 
Univ., Vancouver (Canada)). 1987. NTIS (US Sales Only), 
PC A20/MF AOl. Order Number DE89780056/JAW. 
(CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

New results in the reaction pp -> ppz/sup 0/ from thresh- 
old to 500 MeV are obtained. This is the first time in this energy 
region that extensive measurements have been made on the 77/sup 
0/ energy spectrum and on the asymmetry. Comparison with the 
reactions np -> 7/sup +-/NN show that the results can be made 
compatible if there is a significant cos © term in the 7/sup +-/ 
angular distribution. 19 refs.; 10 figs. 


18611 (LA-UR—89-164) Search for K/sub L//sup O/ 
—pe at the 10~'* level. McFarlane, W.K.; Cooper, M.D. 
(Los Alamos National Lab., NM (USA)). 1989. Contract 
W-7405-ENG-36. 6p. (CONF-8806243—28). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006531/JAW. 

From DPF summer study: Snowmass ‘88 on high energy 
physics in the 1990s; Snowmass, CO, USA (27 Jun 1988). 

A few of the experimental problems of searching for the 
lepton non-conserving decay K/sub L//sup O/ — pe are discussed 
in the light of the experience of BNL E791. This experiment was 
designed to have high rate capability and excellent background re- 
jection; as such it provides information useful in evaluating designs 
for similar experiments at high-intensity facilities. The conclusion is 
that a level of a few times 10~'* may be reachable, but requires 
careful design and makes significant demands on the accelerator, 
particularly as regards beam time structure. Development of precise 
positron-sensitive detectors with shorter resolving times is also nec- 
essary. 4 refs., 1 fig. 


18612 (LAL—87-15) Pion pair production in photon- 
photon collisions at D.C.I. Ajaltouni, Z.; Falvard, A.; Jous- 
set, J. and others; DM1-DM2 Collaborations. (Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire). (Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’Accelerateur Lineaire). Mar 1987. 12p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88756882/ 
JAW. 

This paper presents experimental results on muon plus muon 
minus production near threshold from the collision of two quasi- 
real photons. The data, obtained at the e/sup +/e/sup -/ collider 
DCI, are a combination of the results from the DM1 and DM2 ex- 
periments. Using the electron positron and muon plus muon minus 
production for normalization and cross-checks, we observe a pion 
pair yield at low invariant mass (W<500 MeV/c/sup 2/) which is 
approximately twice the one expected from the Born terms. 


18613 (LBL—26593) Bose-Einstein correlations of pions 
in e*e/sup minus/ annihilation at 29 GeV center-of-mass 
energy. Avery, R.E. (Lawrence Berkeley Lab., CA (USA)). 
13 Jan 1989. Contraci AC03-76SF00098. 98p. NTIS, PC 
A06/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007448/JAW. 

Measurements of two- and three-particle correlations be- 
tween like-sign pions produced in e* e/sup minus/ annihilation at 29 
GeV center-of-mass energy are presented. The analysis is based on 
data taken during the period 1982--1986 using the TPC/2y detector 
at PEP. Two-particle correlations are studied as a function of Q, 
the momentum difference as measured in the rest frame of the pion 
pair, and as a function of qo, the energy difference as measured in 
the lab frame. The Bose-Einstein enhancement is observed when Q 
is small even when the energy difference, qo, is substantial. This ob- 
servation provides evidence that the Bose-Einstein correlations are 
best described by a model that correctly accounts for the relativis- 
tic motion of the particle sources. Three-pion correlations are meas- 
ured both by using a standard three-pion correlation function, and 
also by using a correlation function for which the correlations be- 
tween the pairs of pions within the triplet have been subtracted. 
The observation of three-pion correlations after pair correlations 
have been subtracted supports the interpretation that the observed 
correlations are due to Bose-Einstein interference. 56 refs. 
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18614 (LPNHE—87-08) Total cross section measurement 
of muon neutrinos on isoscalar target. Exact determination of 
the electroweak mixing parameter. Pain, R. (Paris-6 Univ., 75 
(France). Lab. de Physique Nucleaire et de Hautes Ener- 
gies). Sep 1987. 146p. (In French). NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE88756884/JAW. 

The work presented in this thesis is concerned with high 
energy muon-neutrino nucleon interactions. The experiment was 
performed at CERN in 1984 using the CHARM marble target-calo- 
rimeter exposed to the 160 GeV narrow band beam. The experi- 
mental analysis is based on an event-by-event classification of neu- 
tral currents (NC) and charged currents (CC) interactions and on 
precise measurements of neutrinos and antineutrinos fluxes. This 
leads to precise measurements of CC total cross-sections of neu- 
trinos and antineutrinos between 10 and 160 GeV and of NC to CC 
ratios of total cross-sections of events with hadron energy greater 
than 4 GeV: R /sup n/eutrino and R/sup a/ntineutrino. From the 
measurements of R/sup n/eutrino and of the ratio of CC total 
cross-sections of antineutrinos and neutrinos, we obtain a high pre- 
cision value of the electroweak mixing angle. Comparison of this 
result with those obtained in proton-antiproton collisions make it 
possible to derive a measurement of electroweak radiative correc- 
tions and a precise determination of rho. 


18615 (PCCF-T—86-11) Optimum conditions for meas- 
urement of neutrino number with Aleph detector. Gay, P. 
(Clermont-Ferrand-2 Univ., 63 - Aubiere (France)). Apr 
1987. 136p. (In French). NTIS (US Sales Only), PC A07/ 
MF AO! - OSTI; GPO Dep. Order Number DE88780171/ 
JAW. 

The detection on Aleph detector at Lep of the isolated 
photon of the e*e/sup {minus}/ — vantivy process is a direct 
method to measure the number of light (m/sub v/ << m/sub z// 
2). Our aim is to find the best experimental way to obtain the nec- 
essary single photon sample. The main difficulty consists in the 
control of the physical background, coming for the most part from 
radiative Bhabha scattering. Two possibilities of cancelling this 
background are studied. At the end of this study, the following re- 
sults appear. Neutrino counting is possible during LEP I period 
with photon energy greater than 1.2 GeV and detect photon at 
large angle (with barrel part of the electromagnetic calorimeter) is 
better. Nevertheless, the needed luminosity to do this measurement 
is strongly dependent on systematical errors. The running time 
would be around 15 days, assuming a 10°! cm/sup {minus}2/s/sup 
{minus}1/ luminosity value. But these numbers should be examined 
again, taking in account higher order terms of electroweak theory 
with processes as e*e/sup {minus}/ — vantivyy and e* e/sup 
{minus}/ — e* e/sup {minus}/yy. 


18616 (SLAC-PUB—4773-Rev.) Recent results in stran- 
geonium spectroscopy. Aston, D.; Awaji, N.; Bienz, T.; Bird, 
F.; D'Amore, J.; Dunwoodie, W.; Endorf, R.; Fujii, K.; 
Hayashii, H.; Iwata, S. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Feb 1988. Contract 
AC03-76SF00515. 6p. (CONF-8808145—7-Rev.). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007544/JAW. 

From Meeting of the Division of Particles and Fields of the 
American Physical Society (APS); Storrs, CT, USA (15 Aug 1988). 

Data from exclusive s {bar s} meson final states are shown. 
The data were obtained in a 4.1 ev/nb exposure of K/sup minus/p 
interactions at 11 GeV/c in the LASS spectrometer at SLAC. The 
results from the analyses of these data are presented and the spec- 
trum of strangeonium states is discussed. 8 refs., 8 figs. 


18617 Modifications of the high-energy transport code 
(HETC) and comparisons with experimental results. Als- 
miller, R.G. Jr.; Alsmiller, F.S.; Gabriel, T.A.; Hermann, 
O.W. (Oak Ridge National Lab., Oak Ridge, TN (US)). pp 
v of Proceedings of the topical conference on theory and 
practices in radiation protection and shielding. Volumes 1-2. 
La Grange Park, IL; American Nuclear Society (1987). 
(CONF-870405—). 

From Topical conference on theory and practice in radiation 
protection and shielding; Knoxville, TN, USA (22 Apr 1987). 
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The High-Energy Transport Code HETC has been revised 
by incorporating the multi-chain fragmentation model to describe 
particle production from high-energy hadron-nucleus collisions. 
The revised code is briefly described and its validity is tested by 
comparing calculated results with experimental data from 29.4 GeV 
protons incident on an iron-air beam stop and with experimental 
data from 800 GeV protons incident on a large iron block. Some 
comparisons with calculated results obtained with other available 
transport codes; FLUKKA82, CASIM, and MARS1O are also in- 
cluded. 
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REFER ALSO TO CITATION(S) 18537, 18704, 18721, 18722, 18724, 18846, 
18902 


18618 (BONN-IR—88-21) Two-particle correlations and 
density fluctuations in proton-antiproton interactions at c.m. 
energies from 200 to 900 GeV. Eckart, B. (Bonn Univ. (Ger- 
many, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, 
F.R.). Mathematisch-Naturwissenschaftliche Fakultaet). 
May 1988. 102p. NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE88756933/JAW. 

The analysis described her deals with the question, to what 
extent the observed rapidity fluctuations in the UAS data can be ex- 
pected from conventional low transverse momentum processes, and 
to what degree they are connected with particle correlations. The 
subsequent chapters are organized as follows: chapter II describes 
the components of the UAS5-detector and the experimental setup. 
Next, chapter III outlines the data taking and primary analysis tech- 
niques to clean the data sample. The methods to calculate and cor- 
rect charged particle densities are given in chapter IV. Here the 
distributions needed for the discussion of rapidity correlations are 
given. The following chapter gives results of the analysis of short- 
range rapidity correlations and interprets them in the light of cer- 
tain theoretical models. Chapter VI treats local fluctuations in pseu- 
dorapidity density with detailed comparisons with the UA5-Monte- 
Carlo program. Finally, chapter VII briefly summarizes the conclu- 
sions. (orig./HSI). 


18619 (DOE/ER/40150—58) Relativistic few body calcu- 
lations. Gross, F. (Southeastern Universities Research Asso- 
ciation, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility). 1988. Contract ACO05- 
84ER40150. 26p. (CEBAF-PR—88-013; CONF-8806322— 
1). NTIS, PC A03 - OSTI. Order Number DE89006251/ 
JAW. 

From Workshop on electron-nucleus scattering; Elba, Italy 
(7 Jun 1988). 

A modern treatment of the nuclear few-body problem must 
take into account both the quark structure of baryons and mesons, 
which should be important at short range, and the relativistic ex- 
change of mesons, which describes the long range, peripheral inter- 
actions. A way to model both of these aspects is described. The 
long range, peripheral interactions are calculated using the specta- 
tor model, a general approach in which the spectators to nucleon 
interactions are put on their mass-shell. Recent numerical results for 
a relativistic OBE model of the NN interaction, obtained by solving 
a relativistic equation with one-particle on mass-shell, will be pre- 
sented and discussed. Two meson exchange models, one with only 
four mesons (7,0,{rho},w) but with a 25% admixture of y® cou- 
pling for the pion, and a second with six mesons (7,o,{rho}, 
,5,{eta}) but pure y>y/sup p/ pion coupling, are shown to give 
very good quantitative fits to the NN scattering phase shifts below 
400 MeV, and also a good description of the {rvec—p} ‘°Ca elastic 
scattering observables. Applications of this model to electromagnet- 
ic interactions of the two body system, with emphasis on the deter- 
mination of relativistic current operators consistent with the dy- 
namics and the exact treatment of current conservation in the pres- 


ence of phenomenological form factors, will be described. 18 refs., 
8 figs. 
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18620 (IAE—4526/2) On the simulation of annihilation 
process of positrons in flight. Dobrynin, Yu.L. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1988. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1 - OSTI, INIS. 
Order Number DE88705630/JAW. 

The process of annihilation (AN) of positrons with the 
energy lower than 50 MeV in flight is sequentially 
considered.Formulae and data tables necessary for calculating prob- 
abilities and kinematics of AN process are presented in a suitable 
for computerized simulation algorithmic form. 16 refs.; 1 fig.; 3 
tabs. 


18621 (IC—88/237) Angular distribution in electron-neu- 
trino scattering and the anomalous magnetic moment of the 
neutrino. Barut, A.O.; Aydin, Z.Z. (International Centre for 
Theoretical Physics, Trieste (Italy)). Aug 1988. 10p. NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88705660/JAW. 

Some implications of the anomalous magnetic moment a/sub 
v/ of the neutrino are discussed, in particular the differential cross- 
sections of the electron-neutrino (antineutrino) scattering, (v/sub e/ 
and v/sub p/), of the magnetic model is compared with the stand- 
ard model in order to set better limits on a/sub v/. (author). 18 refs, 
2 figs. 


18622 (IFT-P—35/88) Rho - w mass difference in a rela- 
tivistic potential model with pion corrections. Palladino, B.E.; 
Ferreira, P.L. (Instituto de Fisica Teorica, Sao Paulo, SP 
(Brazil)). 1988. 14p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705720/JAW. 

The problem of the rho - w mass difference is studied in the 
framework of the relativistic, harmonic, S+V independent quark 
model impicmented by center-of-mass, one-gluon exchange and 
plon-cloud corrections stemming from the requirement of chiral 
symmetry in the (u,d) SU(2) flavour sector of the model. The 
plonic self-energy corrections with different intermediate energy 
states are instrumental of the analysis of the problem, which re- 
quires and appropriate parametrization of the mesonic sector differ- 
ent from that previously used to calculate the mass spectrum of the 
S-wave baryons. The right rho - w mass splitting is found, together 
with a satisfactory value for the mass of the pion, calculated as a 
bound-state of a quark-antiquark pair. An analogous discussion 
based on the cloudy-bag model is also presented. 


18623 (IFT-P—37/88) Heavy lepton production through 
vector boson fusion in e/sup +/ e/sup -/ collisions at high 
energies. Eboli, O.J.P.; Marques, G.C.; Novaes, S.F.; Natale, 
A.A. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica). (Insti- 
tuto de Fisica Teorica, Sao Paulo, SP (Brazil)). 1988. 15p. 
NTIS (US Sales Only), PC A03/MF AOI - OSTI; INIS. 
Order Number DE88705721/JAW. 

We study the production of heavy leptons belonging to a 
fourth generation, through the vector boson fusion mechanism in e/ 
sup +/ e/sup -/ collisions at CLIC energies Lepton production 
through photon fusion is a more efficient mechanism since the total 
cross section is larger for a considerable range of lepton masses. 
Only for very high masses the fusion of longitudinally polarized 
bosons becomes competitive with photon fusion. 


18624 (INIS-BR—1426) P-barp elastic scattering at high 
energies. Padua, A.B. de. (Universidade Estadual de Cam- 
pinas, SP (Brazil). Inst. de Fisica). 1986. 138p. (In Portu- 
guese). NTIS (US Sales Only), PC A07/MF AOl - OSTI; 
INIS. Order Number DE88705749/JAW. 

The p-bar p elastic scattering is analysed in the energy range 
9.78 <= Vs <= 546 GeV and small -t region. The experimental 
data of (d o /dt) -/sub pp/ werefitted under the hypothesis of a 
pure imaginary amplitude and writted as a sum of exponentials, that 
is, a(s,t) = a(s,O) =/sup n//sub i=1/ a/sub i/ exp B/sub i/ t. 
Using the parameters a(s,O), a/sub i/ and B/sub i/ we obtained the 
absorption constante K-/sub pp/, the form factor and the mean 
square radius of the /sup -/p matter distribution by the Chou-Yang 
model. These calculations reveal a dip around -t = 1.3 (GeV/c)/ 
sup 2/ at 31 and 62 GeV. 
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18625 (INIS-BR—1428) Application of Chou-Yang model 
to PI/sup -/p elastic scattering. Souza Paes, J.T. de. (Uni- 
versidade Estadual de Campinas, SP (Brazil). Inst. de 
Fisica). 1986. 83p. (In Portuguese). NTIS (US Sales Only), 
PC AOS/MF AOl - OSTI; INIS. Order Number 
DE88705751/JAW. 

PI/sup -/p elastic differential scattering data, in the interval 
5.15 <= VS <= 19.3 GeV, have been analysed using the model 
of Chou-Yang. From the adjusted experimental data to the calculat- 
ed curve of the model, values of the form factor and average 
square radius of the negative pion have been obtained. 



























































18626 (IS-T—1346) Towards an understanding of the 
generation problem. Robinson, J.A. (Ames Lab., IA (USA)). 
Jul 1988. Contract W-7405-ENG-82. 162p. NTIS, PC A08/ 
MF AOI - OSTI; GPO Dep. Order Number DE89007570/ 
JAW. 

In this study, we examine Hermitian quark mass matrices for 
three generations and the Kobayashi-Maskawa mixing matrices 
which they produce. Our investigation is limited to mass matrices 
which depend on only three parameters. We find that the Fritzsch 
mass matrix is the unique matrix consisting of five nonzero ele- 
ments. Then proceeding to classify physically distinct mass matrices 
having six or seven nonzero elements, we find that several produce 
mixing matrices that are in good agreement with experimental con- 
straints. Next, we impose constraints obtained from the CP viola- 
tion parameter {var—epsilon}, B°-B° mixing, and the recent obser- 
vation of charmless B-decays. For these matrices we calculate 
values for {var—epsilon}'/{var—epsilon} and compare them to the 
current experimental limits. We find that the results from charmless 
B-decays effectively eliminates the Fritzsch scheme as a realistic 
three generation model. On the other hand, several of the other 
mass matrices examined are found to be in good agreement with 
the most recent experimental and theoretical limits. Finally, we ex- 
amine the possibility of placing limits on the composite structure of 
the W boson by looking for form-factor effects as well as a W 
anomalous magnetic moment (j/sub w/) in the processes W—evy, 
ye—Wy, and {bar--{nu}}e—Wy. We find the most sensitive reac- 
tion to variation in the magnetic-moment parameter k/sub w/ is 
yye—Wv, which should be accessible at the Stanford Linear Col- 
lider and CERN LEP. We find that all three processes are quite 
sensitive to form factor effects for a compositeness scale in the 
range 100 GeV < A < 350 GeV. From these reactions future ex- 
periments should be able to observe W compositeness from the ef- 
fects of a nonstandard K/sub w/, form factors, or both. 



































































































































18627 (ISN—8827) Search for diquark clustering in bar- 
yons, Fleck, S.; Silvestre-Brac, B.; Richard, J.M. (Grenoble- 
1 Univ., 38 (France). Inst. des Sciences Nucleaires). Mar 
1988. 27p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88757023/JAW. 

In the framework of the non-relativistic quark model, we ex- 
amine to which extent baryons consist of a quark bound to a local- 
ized cluster of two quarks simulating a diquark. We consider 
ground states and orbital excitations for various flavour combina- 
tions. A striking clustering shows up sometimes especially for the 
leading Regge trajectory of the nucleon and single flavoured bar- 
yons or for the ground state of baryons bearing two heavy fla- 
vours. This is, however, far from being a general pattern and there 
are clear differences between the three-quark description of baryons 
and the quark-diquark model. 













































































18628 (JINR—D-2-87-798, pp 27-34) On the transport 
coefficients of mixtures containing neutrinos. Groot, S.R. 
(Amsterdam Univ. (Netherlands). Inst. voor Theoretische 
Fysica). 1987. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

In this review article the transport properties of a number of 
neutrino systems are discussed, mainly as obtained by the Amster- 
dam school. The ultimate basis of the theory is the relativistic trans- 
port equation for the distribution function of the system. This equa- 
tion contains the interaction strengths of the particles. It is linear- 
ized by taking into account only terms of zeroth and first order in 
the mean free path divided by a macroscopic length. In this way 
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one finds ultimately linear laws for the thermodynamic flows of 
energy, momentum and matter arising from "thermodynamic 
forces’’ such as the gradients of the temperature, the pressure, the 
composition and the velocity. These fluxes and forces are linearly 
connected by means of transport coefficients such as the heat con- 
ductivity, the diffusion quantities and the viscosities. The latter co- 
efficients depend on the interactions of the particles through elec- 
tro-weak and strong forces and may be obtained as functions of the 
(microscopic) interaction constants and the (macroscopic) thermo- 
dynamic state variables. The transport properties are given for 
some systems containing neutrinos. 17 refs. 


18629 (JINR—D-2-87-798, pp 301-309) Possible tests for 
lightests supersymmetric particle in polarized e/sup +/e/sup 
-/collisions. Christova, E.Ch.; Nedelcheva, N.P. 1987. NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Annihilation of the longitudinally polarized e/sup +/e/sup 
-/ into two neutralinos is considered. One of the produced neutra- 
lino is assumed to be the lightest SUSY particle (LSP). It is shown 
that measurements of the cross-section and polarization asymmetry 
would allow one to distinguish between the two cases: when LSP 
is of the Higgsino or gaugino type. 2 figs.; 11 refs. 


18630 (JINR—D-2-87-798, pp 75-83) Perturbative quan- 
tum chromodynamics. Radyushkin, A.V. 1987. (In Russian). 
NTIS (US Sales Only), PC A15/MF A0O1l. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

The latest achievements in perturbative quantum chromo- 
dynamics (QCD) relating to the progress in factorization of small 
and large distances are presented. The following problems are con- 
cerned: Development of the theory of Sudakov effects on the basis 
of mean contour formalism. Development of nonlocal condensate 
formalism. Calculation of hadron wave functions and hadron distri- 
bution functions using QCD method of sum rules. Development of 
the theory of Regge behaviour in QCD, behaviour of structure 
functions at small x. Study of polarization effects in hadron process- 
es with high momentum transfer. 52 refs. 


18631 (JINR—D-2-87-798, pp 84-89) Additivity of quark 
masses in gauge theories. Scadron, M.D. (Arizona Univ., 
Tucson (USA). Dept. of Physics). 1987. NTIS (US Sales 
Only), PC A15/MF AOl. Order Number DE89780057/ 
JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

It is shown that, in spite of the confinement of quarks in 
(color-singlet) hadrons, effective quark masses of all types (dynami- 
cally generated, constituent and current masses), naturally form 
hadron masses in an additivity fashion. For the purposes of brevity, 
the discussion is limited primarily to the nonstrange flavor sector. 
15 refs.; 6 figs. 


18632 (JINR—D-2-87-798, pp 160-164) QCD and dif- 
fraction, Enkovskij, L.L.; Struminskij, B.V. (AN Ukrainskoj 
SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1987. (In Russian). 
NTIS (US Sales Only), PC A15/MF A0O1. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Achievements and problems as to QCD application to the 
processes of hadron scattering at high energies, s much greater than 
m/sup 2/, and transferred momentum fixed values, t< or approx. 
m/sup 2/, are discussed. These processes are defined by exchange 
in a t-channel of the vacuum peculiarities with even and odd C 
parity called respectively pomeron and odderon. In QCD they cor- 
respond to exchange of colourless gluon combination, therewith, it 
is suggested that dominating is the contribution with their number 
being a minimum, providing for the corresponding quantum num- 
bers (two and three gluons for pomeron and odderon, respectively). 
The elastic scattering model is generalized to diffraction dissocia- 
tion processes. Contrary to all expectations the diffraction scatter- 
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ing with the energy growth becomes not simpler but more com- 
plex. For the present the theory can’t either predict or explain dif- 
ferent fenomena in experiments on elastic and inelastic diffraction. 6 
refs.; 3 figs. 


18633 (JINR—D-2-87-798, pp 165-173) Quark-gluon 
plasma at finite baryons density and in limit of large N/sub 
c/. Azakov, S.I. (AN Azerbajdzhanskoj SSR, Baku. Inst. 
Fiziki). 1987. (In Russian). NTIS (US Sales Only), PC A15/ 
MF AOl. Order Number DE89780057/JAW. (CONF- 
8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Study of thermodynamics of ideal colourless quark-gluon 
(QG) gas in limit of large N/sub C/ is carried out. Consideration of 
this limit much simplifies the problem on calculation of such system 
statsum. Unlike the papers where the properties of ideal colourless 
QG-gas were defined in approximation valid at large V volumes, in 
the given calculations the volume may be arbitrary. The ideal QG 
gas is considered in a final volume. Phase transition is shown to be 
absent in the problem more relativistic from the physical view 
point, when conservation of the baryon charge is taken into ac- 
count. 10 refs. 


18634 (JINR—D-2-87-798, pp 174-189) QCD vacuum 
structure in quark bag model. Bogolyubov, P.N.; Dorokhov, 
A.E.; Kochelev, N.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR); AN Kazakhskoj SSR, Alma-Ata. Inst. 
Fiziki Vysokikh Ehnergij). 1987. (In Russian). NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE89780057/JAW. (CONF-8710431—). 


From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Different approaches to hadron spectroscopy are reviewed. 
A new quark model taking account of the quark interaction with 
the vacuum fields in a bag is developed. In frames of this model it 
is shown that the energy of quark containment in a hadron is de- 
fined by quark interaction with the long-wave vacuum fluctuations 
that specifies the scale of hadron masses. The internal structure of 
hadrons at small distances r<0.2-0.3 fm is defined by potential of 
one-gluon exchange between quarks and at interstitial ones - by 
quark interaction with high-frequency vacuum fields approximated 
by instantons. 37 refs. 


18635 (JINR—D-2-87-798, pp 190-210) Kaons in quark 
model of superconducting type. Volkov, M.K.; Ivanov, A.N.; 
Troitskaya, N.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR); Leningradskij Politekhnicheskij Inst. (USSR)). 
1987. (In Russian). NTIS (US Sales Only), PC A15/MF 
‘a Order Number DE89780057/JAW. (CONF-8710431— 


From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Low-energy kaon properties are discussed. The main low- 
energy values characterizing kaons: mass spectrum, leptonic and 
nonleptonic decay amplitudes, neutral kaon mass differences and 
parameters of CP-nonconservation are considered. Strong low- 
energy interactions (SLI) taking account of chiral symmetry spon- 
taneous breaking (CSSB) and unitary symmetry breaking play an 
important role in description of kaon low-energy properties. To de- 
scribe SLI of hadrons different approximate methods and models 
based on QCD are used. A consistent description of hadron SLI is 
suggested by quark model of superconducting type. Mass kaon 
spectrum caused by SLI is considered. K->1lv/sub e/ and K->1lv/ 
sub e/y decays defined by week interactions with W-boson ex- 
change and SLI are analysed. A theoretical solution of the problem 
of axial formfactors in K->lv/sub e/y decays is suggested. K->yy, 
K->1/sup +/l/sup -/, K->2m and K->32 decays are considered. 
In description of these decays high-energy QCD-interaction with 
the gluon exchange plays an important role. A theoretical explana- 
tion for activization of transitions with AI=1/2 is suggested. Dif- 
ference in mass between K/sub L/-and K/sub S/-mesons and pa- 
rameters of CP nonconservation are analysed. The obtained results 
are discussed. 34 refs. 
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18636 (JINR—D-2-87-798, pp 211-224) Confinement and 
hadron quark structure. Efimov, G.V.; Ivanov, M.A. 1987. 
(In Russian). NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

A confinement quark model based on QCD concepts is for- 
mulated. The suggested model is based on physical pattern that is 
supposed to take place at the distances of our interest. Nontrivial 
complex vacuum of QCD gluon fields is formed. This vacuum rep- 
resents a medium where neither quarks, nor gluons, nor any other 
coloured states may exist as free particles, i.e... vacuum of QCD 
gluon fields provides for confinement of any coloured structures. 
The corresponding suppositions on confinement mechanism make 
the content of the suggested confinement quark model. In particu- 
lar, from the suggested confinement and hadronization pattern 
virton-quark model as one of the variants of averaging over gluon 
vacuum may be obtained. 12 refs. 


18637 (JINR—D-2-87-798, pp 225-230) Dynamical origin 
of cabibbo angle and kaon AI=1/2 rule. Scadron, M.D. (Ar- 
izona Univ., Tucson (USA). Dept. of Physics). 1987. NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

The heavy charmed quark mass sets the scale for the PCVC 
mixing theory of the Cabibbo angle and also for the current alge- 
bra-PCAC theory of the dominant AI=1/2 weak K/sup 0//sub 
2m/ decays. Both of these problems have been solved without in- 
troducing any free parameters. 15 refs. 


18638 (JINR—D-2-87-798, pp 231-238) Masses and 
widths of mesons radiative decays in relativistic quark model. 
Galkin, V.O.; Faustov, R.N. (Moskovskij Gosudarstvennyj 
Univ. (USSR)). 1987. (In Russian). NTIS (US Sales Only), 
PC A15/MF AOl. Order Number DE89780057/JAW. 
(CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

A relativistic quark model on which basis results for mass 
spectrum and width of radiative MI-decays are obtained is con- 
structed. The best agreement with the experimental data both by 
masses and radiative decay widths is attained when long-range 
quark interaction in a meson is chosen as a superposition (with the 
mixing parameter ¢=-0.9) of scalar and vector potential with ac- 
count of anomalous chromomagnetic quark moment k=-I at large 
distances. 14 refs.; 4 tabs. 


18639 (JINR—D-2-87-798, pp 239-245) Deep inelastic 
scattering in formalism with wave functions of rest compound 
system. Sisakyan, A.N.; Kvinikhidze, A.N.; Khvedelidze, 
A.M. (Joint Inst. for Nuclear Research, Dubna (USSR); AN 
Gruzinskoj SSR, Tbilisskij Matematicheskij Inst.). 1987. (In 
Russian). NTIS (US Sales Only), PC A15/MF A0O1. Order 
Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

One of the most simple examples of interaction of compound 
systems: deep inelastic scattering of the point particle on hadron is 
considered. By choosing the compound particle (hadron) rest 
system the corresponding cross section is expressed in terms of 
more usual from the view point of nonrelativistic quantum mechan- 
ics wave functions of the rest bound state. A new variant of struc- 
ture functions expansion into a series in terms of the coupling con- 
stant is suggested. Each therm of a series due to correct account of 
the energy conservation law in any order of the perturbation 
theory possess spectral property. Analysis in QCD shows that in 
the bound state rest system (P-vector=0) the pulse approximation 
though satisfies the requirements of scale invariance is insufficient 
for correct description of elastic limit x/sub Bj/->1 by contrast to 
P/sub Z/-> oo system. It means that parton model is equivalent to 
pulse approximation only in P/sub Z/-> oo system. To obtain the 
leading in asymptotic region x/sub Bj/->1 terms account of com- 
ponent interaction in the finite state is necessary. The simplicity and 
physical evidence of the wave functions are attained due to the 
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seeming complication of calculations according to the perturbation 
theory. 6 refs.; 2 figs. 


18640 (JINR—D-2-87-798, pp 262-266) Generations of 
leptons and quarks and postoctonions algebra. Govorkov, 
A.B. 1987. (In Russian). NTIS (US Sales Only), PC A15/ 
MF AOl. Order Number DE89780057/JAW. (CONF- 
8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Comparison of the sequential occurrence of lepton and quark 
generations and postoctonion scheme resulting from use of Kelly- 
Dixon procedure is suggested. Gursey suggested to describe a set 
of one lepton and one coloured quark using one Dirac octonion 
field (‘octupoles” in short), comparing lepton and scalar part, quark 
coloured components and vector components. Postoctonions pro- 
duced in such a way have a remarkable property: their automor- 
phism group is one and the same G/sub 2/ group, being spontane- 
ously broken it results in identical coloured symmetry of all quarks 
SU(3}/sub C/. 6 refs. 


18641 (JINR—D-2-87-798, pp 246-255) Areal objects in 
physics of relativistic particle interaction. Shavokhina, N.S. 
1987. (In Russian). NTIS (US Sales Only), PC A15/MF 
AO1l. Order Number DE89780057/JAW. (CONF-8710431— 


>: 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

All possible in the Poincare-Minkowski space-time spatially- 
limited relativistic extended objects are enumerated and their prop- 
erties are described in brief. The suggested areal model is a consist- 
ent relativistic composite formation model which parts in the proc- 
ess of their interaction are included into the finite space region. 
Such model is a variant of the bag model. The universal nonlinear 
Fedorov equations permit to solve the general problem in the 
theory of areal objects. 28 refs. 


18642 (JINR—D-4-87-692, pp 154-165) Quark degrees 
of freedom in hadronic interactions. Lenz, F. (Erlangen- 
Nuernberg Univ., Erlangen (Germany, F.R.). Inst. fuer 
Theoretische Physik). 1987. NTIS (US Sales Only), PC 
A20/MF A0O1. Order Number DE89780056/JAW. (CONF- 
8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

A class of quark models which provide a satisfactory theo- 
retical framework for the description of hadronic interactions in the 
presence of confining forces between the constituents is presented. 
The crucial element in the construction of these models has been 
the assumption of saturation of the confining interaction. By this as- 
sumption, the pathologies usually related to confinement like the 
presence of van der Waals forces are avoided. Saturation of confin- 
ing forces is realized via many-body forces which are most easily 
visualized via a flux tube description of the confining force. In the 
limit of harmonic confinement and absence of any other interaction, 
these model lead to exactly solvable 4 body systems describing for 
instance the interaction between two mesons. | ref.; 5 figs. 


18643 (JINR—D-4-87-692, pp 166-172) Pion-nucleon 
interactions and the problem of chiral soliton quantization. 
Musakhanov, M.M. (Tashkentskij Gosudarstvennyj Univ. 
(USSR)). 1987. NTIS (US Sales Only), PC A20/MF AO1. 
Order Number DE89780056/JAW. (CONF-8706149—). 


From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

A problem of nucleon-chiral soliton pion-nucleon scattering 
within the chiral soliton bag model (SCBM) at pion energy of the 
order of mass difference (M/sub A/-M/sub N/) is considered. The 
SCBM is quite appropriate for these purpose, since it allows a solu- 
tion being reduced (for the bag radius R -> 0) to a chiral soliton 
(skyrmion). To describe P-wave pion-nucleon scattering one should 


really involve the SCBM factors of the order of 1/N/sub c/. 10 
refs. 
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18644 (JINR—D-4-87-692, pp 173-187) Present status of 
the theory of 7NN systems. Mizutani, T. (Virginia Polytech- 
nic Inst. and State Univ., Blacksburg (USA)). 1987. NTIS 
(US Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

In the present discussion the existing data are compared with 
various model calculations within the 7NN theory to assess the ap- 
propriateness of the latter. Globally the models as their present 
form reproduce the data quite well in view 7d and NN channels in 
which the comparison was made. From the quantitative point of 
view the models must be upgraded in several different ingredients. 
First it is the parameters of the NN heavy meson exchange poten- 
tials when combined with the explicit pion and nucleon isobar de- 
grees of freedom. A right choice of their values will lead to a 
better account of such observables like the beam asymmetries and 
vector analysing power in a number of channels like NN -> 7d, 
NN -> 7NN etc. The next one may be the model for the A reso- 
nance. In view of the fact that do/dw for the deuteron photodisin- 
tegration in the A resonance region cannot be explained at all by 
the coupled NN-NA model. The third one is also related to the A 
resonance but the possible association could presumably be less. 
The model deficiency in the 7d do/dw and it was corrected by 
introducing an extra (supposedly short ranged) NA interaction in 
the dominant /sup 5/S/sub 2/ and /sup 5/P/sub 3/ waves. This 
extra interaction was found sufficiently weak but necessary. 39 
refs.; 9 figs. 


18645 (JINR—D-4-87-692, pp 200-214) Nucleon-nucleon 
interaction. Obukhovskij, I.T. (Moskovskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki). 1987. (In Russian). NTIS (US Sales Only), PC A20/ 
MF AOl. Order Number DE89780056/JAW. (CONF- 
8706149—). 

From International conference on the theory of few body 
and quark-liadronic systems; Dubna, USSR (16 Jun 1987). 

Consideration is given to the review of bench reports, deal- 
ing with the problem of NN-forces and other related aspects: prop- 
erties of multiquark systems, structure of the quark wave function 
at small NN-distances, nonlocal energy-depending NN-potentials, 
taking effetively account of quark degrees of freedom. 57 refs.; 5 
figs.; 4 tabs. 


18646 (JINR—D-4-87-692, pp 215-227) Nucleon-nucleon 
and nucleon-antinucleon interactions based on meson-ex- 
change dynamics. Hippchen, T.; Holinde, K.; Plessas, W. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Kernphysik; Bonn Univ. (Germany, F.R.). Inst. 
fuer Theoretische Kernphysik; Graz Univ. (Austria). Inst. 
fuer Theoretische Physik). 1987. NTIS (US Sales Only), PC 
A20/MF AO1. Order Number DE89780056/JAW. (CONF- 
8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

A comprehensive, consistent description of both the N-N 
and N-N-bar interactions within the concept of meson-and baryon- 
exchange dynamics is considered. A first account of attempts to- 
wards construction of a corresponding N-N-bar model is given. It 
is found that the G-parity transformed one-boson-exchange poten- 
tial derived in time-ordered perturbation theory shows properties in 
the N-N-bar system, remarkably different from other N-N-bar 
models. In an optical-model approach it requires only a relatively 
weak optical potential and still leads to a satisfactory description of 
existing N-N-bar data. 21 refs.; 8 figs.; 1 tab. 


18647 (JINR—D-4-87-692, pp 228-243) Meson-baryon 
scattering and photoproduction in effective meson theories. 
Holzwarth, G. (Siegen Univ. (Gesamthochschule) (Germa- 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A20/MF AO1. 
Order Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Meson baryon scattering and photoproduction are consid- 
ered in the framework of effective meson theories. It is supposed 
that the light pseudoscalar mesons represent the Goldstone bosons 


2645 / ERA-14/9 


of the spontaneously broken chiral symmetry and that the chiral 
Lagrangian for pseudoscalar interactions at low energies takes the 
form of the nonlinear tau-model. The inclusion of vector mesons is 
carried out for the construction of the stable static soliton solution 
of the full Lagrangian. 21 refs.; 5 figs. 


18648 (JINR—D-4-87-692, pp 244-255) Skyrme model 
and nuclear force. Saito, S. (Nagoya Univ. (Japan). Dept. of 
Physics). 1987. NTIS (US Sales Only), PC A20/MF AOl1. 
Order Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

It is shown that the Skyrme-Skyrmion interaction describes 
qualitatively the features of the nucleon-nucleon interaction at large 
distances: the one-pion exchange tail and the rho-meson exchange. 
The w-meson term gives both the positive and negative G-parity 
components in the central repulsion, the latter component of which 
is absence in the original Skyrme model. These shown some reality 
of the soliton picture of the nucleon in a generalized Skyrme 
model; the soliton model gives automatically the one-boson ex- 
change potential between nucleons with the cutoff function related 
with the extension of the nucleon. The form factor is, however, ex- 
tremely soft, suggesting a missing of hard component. Further, 
there is no medium-range attraction in the classical level of the cal- 
culation. This must be partly due to the inadequancy of the product 
ansatz in the medium and short distances. The deformation effect 
and the pionic contribution have been shown to considerably 
reduce the repusion of the central potential in the medium range, 
which is the major difficulty of the model. 35 refs.; 6 figs. 


18649 (JINR—D-4-87-692, pp 256-264) Nuclear forces 
and currents in the Skyrme model. Riska, D.O. (Helsinki 
Univ. (Finland). Dept. of Physics). 1987. NTIS (US Sales 
Only), PC A20/MF A0Ol. Order Number DE89780056/ 
JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

The application of the Skyrme model to the nucleon-nucleon 
interaction and the currents of the two-nucleon system are dis- 
cussed. The isoscalar current operator that is formed by the anoma- 
lous baryon current operator is discussed. The isovector currents 
that are Noether currents of the Lagrangian density are studied. A 
discussion of the present status of the application of the topological 
soliton model to nuclear systems is given. 25 refs.; 5 figs. 


18650 (JINR—D-4-87-692, pp 265-271) Skyrme model: 
nucleons, dibaryons, nuclei. Nikolaev, V.A. 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOl. Order 
Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Nucleons, dibaryons and atomic nuclei were investigated. 
An attempt was made to describe properties of mentioned objects 
in the framework of SU(2)-Skyrme model. 17 refs.; 1 tab. 


18651 (JINR—D-4-87-692, pp 272-280) Low-energy 
quantum chromodynamics: meson Lagrangians. Andrianov, 
A.A.; Andrianov, V.A.; Novozhilov, V.Yu.; Novozhilov, 
Yu.V. (Leningradskij Gosudarstvennyj Univ. (USSR). 
Nauchno-Issledovatel’skij Fizicheskij Inst.). 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOl. Order 
Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

A study is made on the region of low energies in quantum 
chromodynamics. Modelless criteria, dictating the conditions of oc- 
currence of the region of low energies and condensates, are consid- 
ered. The basis of self-consistent determination of low-energy 
region is given. 16 refs. 


18652 (JINR—D-4-87-692, pp 281-286) Many-quark sys- 
tems in potential models. Badalyan, A.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. (In Russian). NTIS (US Sales Only), PC A20/MF 
A0l. Order Number DE89780056/JAW. (CONF-8706149— 
: 
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From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Properties of many-quark systems are studied in the frame- 
work of potential models.Calculated spin-spin splittings of masses 
for some known baryons (A-N, 2-A, 2/sup */-2, =/sub c/-2/sub 
c/, y/sup */-y), differring from experimental values by 20 MeV, 
are presented. Calculations of spin-spin splittings and absolute 
values of masses were conducted for the large number of S-wave 
q/sup 2/q/sup -2/-mesons in the framework of nonrelativistic po- 
tential models and bag model. The revealed disagreement in calcu- 
lation results, related to different models, is explained by insufficient 
account of relativistic effects in nonrelativistic approach or by inex- 
act knowledge about qq(qq-bar)-forces. 10 refs.; 2 tabs. 


18653 (JINR—D-4-87-692, pp 287-300) Hadron interac- 
tion in quark models. Narodetskij, ILM. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. (In Russian). NTIS (US Sales Only), PC A20/MF 
A01. Order Number DE89780056/JAW. (CONF-8706149— 


). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

A review of recent results on studying effects of quark de- 
grees of freedom in hadron scattering at intermediate energies is 
given. Physical grounds for P-matrix approach and for the method 
of composite quark bags (CQB) are considered. The last one is il- 
lustrated on example of describing pion-pion, pion-nucleon and nu- 
cleon-nucleon scattering, as well as few-nucleon systems. The CQB 
method provides the simple and universal description of hadron- 
hadron interaction at small distances, which reproduces experimen- 
tal data for all hadron channels considered earlier. 21 refs.; 4 figs.; 3 
tabs. 


18654 (JINR—D-4-87-692, pp 440-454) Relativistic in- 
ternucleon interactions of meson exchange. Krutov, V.A. 
(Leningradskij Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel’skij Fizicheskij Inst.). 1987. (In Russian). NTIS 
(US Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Problem of describing relativistic NN-interactions on the 
basis of one-meson and two-meson exchange is discussed. Concrete 
calculations were conducted on the basis of one-boson exchange 
potentials (OBEP) and two-boson potentials (TBEP). Ueda-Green-1 
models and Ueda-Riewe-Green-1 models on the basis of OBEP are 
considered. Description of deuteron data and low-energy np-scat- 
tering by OBEP+TBEP Machleidt model and OBEP Ueda-Riewe- 
Green model is presented. 43 refs.; 4 figs.; 4 tabs. 


18655 (JINR—D-4-87-692, pp 419-425) Meson exchange 
currents in the S-matrix method. Truhlik, E.; Adam, Jr. 
(Ceskoslovenska Akademie Ved, Rez. Ustav Jaderne 
Fyziky). 1987. NTIS (US Sales Only), PC A20/MF AOl. 
Order Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Meson exchange currents (MEC) are considered in the 
framework of the S matrix method. Relativistic corrections (RC) to 
two-nucleon MECs in the OBE approximation are constructed. RC 
can be effectively derived in the S matrix method. The essence of 
the technique is described 6n the simple example of the neutral 
meson exchange. The extension to the electromagnetic 7-MECs is 
briefly discussed, with the application on the backward deuteron 
disintegration at threshold. 25 refs.; 2 figs. 


18656 (JINR—D-7-87-68, pp 25-32) Atomic nuclei as the 
quark-gluon systems. Baldin, A.M. 1987. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Phenomena occurring at relativistic nuclei collisions are de- 
scribed. Analogy between quantum electrodynamics (QED) and 
quantum chromodynamics (QCD) is drawn. QCD, i.e. dynamics of 
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color charges interacting with a gluon field, should play in nuclear 
phenomena the same role as QED - in atomic molecular phenom- 
ena. It is known that atoms lose their individuality and the sub- 
stance becomes a strongly pinched electron-nuclear plasma at high 
substance density, when the volume accounts for one atom be- 
comes less than usual atomic sizes. Such conditions, when protons 
and neutrons lose their individuality and the nucleon substance be- 
comes a quark-glvon plasma, should exist analogously. Proton-neu- 
tron model in this region becomes inconsistent, principally new 
laws of nuclear physics begin to act. Relativistic nuclear physics 
gives the unique possibility for these investigations. Establishment 
of conditions for observation of color degrees of freedom in nuclei 
is caused first of all by production of intensive beams of relativistic 
nuclei with < 3.5 GeV energies. 4 refs. 


18657 (JINR-E—2-88-157) Superstring Z’-boson at UNK 
energies. Bednyakov, V.A.; Kovalenko, S.G. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1988. 20p. NTIS (US Saies Only), PC A03/MF AO! - 
OSTI; INIS. Order Number DE88705789/JAW. 

Submitted to the journal Yad. Fiz. . 

The contribution of the extra Z’-boson to neutral currents 
has been studied. Z-Z’ mixing has been taken into account. The 
quantities most sensitive to the Z’-boson contribution are found; 
they are composed of cross sections for deep _ inelastic 
(anti)neutrino-nucleon scattering. Possibility of indirectly observing 
this exotic particle in UNK neutrino experiments is considered. 16 
refs.; 12 figs.; 1 tab. 


18658 (JINR-E—2-88-168) Decay of a pseudoscalar 
meson into a lepton pair in a three-dimensional version of the 
bound state theory. Kozlov, G.A.; Ivan’shin, Yu.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 15p. NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705790/JAW. 

Submitted to the journal Yad. Fiz. . 

Analysis has been made of the decay of a pseudoscalar 
meson into a lepton pair with the relativistic three-dimensional 
wave function of the meson. It is shown that the real part of the 
decay amplitude is defined by the transition two-photon form-factor 
with the dependence of the meson wave function. The branching 
ratio Br(z/sup 0/->e/sup +/e/sup -//yy) calculated with the "‘os- 
cillator” wave function of the 7/sup 0/-meson is in good agree- 
ment with the experimental data. 27 refs.; 3 figs. 


18659 (JINR-E—2-88-287) Spin structure of the nucleon 
and triangle anomaly. Efremov, A.V.; Teryaev, O.V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1988. 1lp. NTIS (US 
Sales Only), PC A03/MF A0Ol - OSTI; INIS. Order 
Number DE88705793/JAW. 

Submitted to the journal Nucl. Phys. . 

It is shown that the gluon contribution to the sum rule for 
spin parton distribution functions which determines the spin of the 
nucleon is fixed by the axial Adler-Bell-Jackiw anomaly. The new 
sum rule is consistent with OCD evolution equations and predicts 
that quarks carry about 70% of the nucleon spin. The gluon contri- 
bution results in negative extra term to the Ellis-Jaffe sum rule for 
the structure function g/sub 1/ which accounts for its disagreement 
with experiment. 31 refs.; 1 figs. 


18660 (JINR-E—2-88-293) Hard processes in general 
factorization scheme. Chyla, J. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1988. 
19p. NTIS (US Sales Only), PC A03/MF AOl1 - OSTI, 
INIS. Order Number DE88705794/JAW. 

The problem of defining quark distribution functions in 
higher orders of perturbative QCD is reviewed. A formalism is 
constructed, which allows simple transformation from one such def- 
inition (factorization scheme) into another. This formalism leads to 
a new way of parametrising the nonperturbative properties of ha- 
drons, which in contrast to the conventional way, employing quark 


distribution functions at some referential Q/sub 0/ is unique. 27 
refs.; 3 figs. 
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18661 (JINR-E—2-88-301) Neutrino oscillations and the 
primordial nucleosynthesis. Kirilova, D.P. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 14p. NTIS (US Sales Only), PC A03/MF 
AOl - OSTI; INIS. Order Number DE88705795/JAW. 

Submitted to the journal Int. J. Mod. Phys. . 

A possible modification of the standard Big Bang nucleo- 
synthesis scenario, allowing neutrino oscillations, is studied. A con- 
crete model of oscillations between active and nonthermalized ster- 
ile neutrons is investigated. The effect on the production of /sup 4/ 
He has been proved considerable for a certain range of oscillation 
parameters. The contradiction with the observational data on pri- 
mordial abundance of helium in the Universe sets bounds on the os- 
cillation parameters: om/sup 2/<10/sup -9/ eV/sup 2/ for ©277/ 
15. 10 refs.; 3 figs.; 1 tab. 


18662 (JINR-E—2-88-324) Electromagnetic a/sup 3/ 
contributions to e/sup +/e/sup -/-annihilation into fermions 
in the electroweak theory. Total cross section o/sub T/ and 
integrated asymmetry A/sub FB/. Bardin, D.Yu.; Bilenky, 
S.M.; Riemann, T.; Fedorenko, O.M. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics; 
Petrozavodskij Gosudarstvennyj Univ. (USSR)). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 18p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705796/JAW. 

Submitted to the journal Nucl. Phys. . 

Analytic expressions are obtained for the integrated a/sup 
3/ QED contributions to the total cross section o/sub T/ and the 
forward-backward asymmtery A/sub FB/ in the process e/sup +/ 
e/sup -/ -> f/sup +/f/sup -/y. Photons from soft and hard brems- 
strahlung are assumed not to be observed. The calculations are per- 
formed in the ultrarelativistic approximation in fermion masses, m/ 
sub f//sup 2/ << _s, M/sub Z//sup 2/, M/sub Z/I/sub Z/, but the 
mass M/sub Z/ and width ['/sub Z/ of the neutral weak gauge 
boson Z are treated without any further approximations. 24 refs.; 1 
fig.; 1 tab. 


18663 (JINR-E—2-88-355) Paschos-Wolfenstein relation 
in elastic (v-bar)N-scattering. Bednyakov, V.A.; Kovalenko, 
S.G. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems). 1988. 4p. NTIS (US Sales Only), PC 
A02/MF A0O1 - OSTI; INIS. Order Number DE88705797/ 
JAW. 

Submitted to the journal Pis’ma Zh. Ehksp. Teor. Fiz. . 

A relation between the cross sections for elastic v-barN-scat- 
tering and the neutral current parameters is obtained. Its depend- 
ence on the nucleon structure is weak. The result is completely 
analogous to the konown Paschos-Wolfenstein relation for deep in- 
elastic v-barN-scattering. 6 refs. 


18664 (JINR-E—4-88-307) Thermo field boson realiza- 
tions for operators of the finite temperature random phase ap- 
proximation. Nguyen Dinh Dang. (Moskovskij Gosudarst- 
vennyj Univ. (USSR)). (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1988. 11p. 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705802/JAW. 

Submitted to the journal Phys. Lett., B. 

An essentially new Dyson realization for two-quasiparticle 
operators at finite temperature is derived by using the Thermo 
Field Dynamic formalism. The operators of the Finite Temperature 
Random Phase Approximation (FT-RPA) are constructed from the 
zero temperature two-quasiparticle operators. The conditions are 
found under which these thermal RPA quadrupole operators close 
the SU(6) algebra. The Dyson, Holstein-Primakoff and Schwinger 
boson realizations for the thermal RPA operators in the case of 
SU(6) symmetry are obtained. The relation with the schematic two- 
level model thermal boson expansion is pointed out. 14 refs. 


18665 (JINR-R—2-87-833) Multiple production at high 
energies. Mandzhavidze, I.D. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1987. 
9p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI - 
OSTI; INIS. Order Number DE88705813/JAW. 
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Possible asymptotics are discussed for the cross sections of 
multiple production with respect to the number of produced he- 
drons at high (fixed) energies. It is shown that the exponential de- 
crease of the cross sections surely leads to the KNO scaling and 
may only result from the decay of a highly excited local state (a 
“hot point’). An asymptotics of that sort is an analogue of the 
phase transition. 7 refs.; 1 fig. 


18666 (JINR-R—2-88-103) Quark condensate nonlocality 
and pion wave function in QCD. General formalism. Mikhaj- 
lov, S.V.; Radyushkin, A.V. (Rostovskij-na-Donu Gosu- 
darstvennyj Univ. (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 3lp. (In Russian). NTIS (US Sales Only), 
PC A0O3/MF AOl - OSTI; INIS. Order Number 
DE88705815/JAW. 

Submitted to th journal Yad. Fiz. . 

The expansion of QCD sum rules (SR) for the pion wave 
function (WF) by taking into consideration of "nonlocal conden- 
sates” <q(o)q(z)>=M(z/sup 2/), <q(o)hA/sub p/(y)q(z)>=M/ 
sub p1/ etc. is proposed. It is shown that QCD SR for the moments 
of pion WF PHI/sub PI/(CHI) are very sensitive to the form of z, 
y-dependence M(z/sup 2/), M/sub p/(z,y). Modified SR are ob- 
tained, radiative corrections to them are considered. It has been 
found that the form of PHI/sub PI/ corresponding to distributions 
M(z/sup 2/) having the width dictated by the standard value of 
mean virtuality of vacuum quarks A/sup 2/=0.4 GeV/sup 2/ may 
be similar to asymptotic WF PHI/sub as/(x)=6x(1-x). 23 refs.; 7 
figs.; 3 tabs. 


18667 (JINR-R—2-88-104) Nonlocality of quark conden- 
sates and pion wave function in QCD. Model consideration. 
Mikhajlov, S.V.; Radyushkin, A.V. (Rostovskij-na-Donu 
Gosudarstvennyj Univ. (USSR); Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 16p. (In Russian). NTIS (US Sales 
Only), PC A03/MF AOl1 - OSTI; INIS. Order Number 
DE88705816/JAW. 

Submitted to the journal Yad. Fiz. . 

The ansatzev for bilocal <q(o)y/sub p/q(z)> and three- 
local <q(o)y/sub pp/A/sub v/(y)q(z)> quark condensates are built 
based on computation of some VEV 8 dimension. The new sum 
rules are obtained, and new constraints for first moments of the 
pion wave function (PHI/sub PI/(CHI) taking into account A/sub 
1/-resonance are found. A possible form of the wave function is 
discussed. 3 figs.; 3 tabs. 


18668 (JINR-R—2-88-127) Constant gluon propagator 
and quark confinement in QCD. Gogokhiya, V.Sh.; Ma- 
gradze, B.A.; Efimov, G.V. (AN Gruzinskoj SSR, Tbilisskij 
Matematicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl - OSTI; INiS. Order Number 
DE88705817/JAW. 

Submitted to the journal Teor. Mat. Fiz. . 

Schwinger-Dyson equation for quark propagator in QCD is 
investigated in the infrared region. Gauge identity is taken into ac- 
count. It is shown that the infrared behaviour of the gluon propaga- 
tor in the covariant gauge D(K)approx8(K) leads to the quark con- 
finement. All the obtained solutions for quark propagator are of the 
confinement type, have a nonperturbative character and do not 
break chiral invariance. 19 refs. 


18669 (JINR-R—2-88-309) Approximation of K/sup 
+-/-meson and antiproton spectra in p-p-collisions at high en- 
ergies. Slavin, N.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1988. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl1 - OSTI; INIS. Order Number DE88705826/ 
JAW. 

Phenomenological expressions are obtained for differential 
single particle inclusive cross sections of K/sup +-/-mesons and 
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antiproton generated in inelastic p-p collisions in the VS > 5 GeV 
energy region. These expressions describe well the known experi- 


mental data in a wide range of kinematic variables. 20 refs.; 6 figs.; 
1 tab. 


18670 (KIFVE—86-06) On hadron analogue of Raman 
scattering. Kuchin, ILA. (AN Kazakhskoj SSR, Alma-Ata. 
Inst. Fiziki Vysokikh Ehnergij). 1987. 17p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1 - OSTI; INIS. 
Order Number DE88705933/JAW. 

Analogy between 2 -> 2 hadron scattering as composite sys- 
tems with movable constituents and light scattering on molecules of 
liquid with combination change of frequencies (the Smekal - Raman 
effect) is discussed. In agreement with optical analogy constituent 
mobility is regarded phenomenologically using superposition of the 
known corrections for the final - state interaction in the reaction for 
the absorption and rescattering - with approximately equal weight 
factors. It is worth mentioning that the resulting amplitude of elas- 
tic scattering is of typically modulation structure, characteristic of 
scattering in objects moving in a restricted volume. It is pointed 
out that such amplitude structure results in the appearance of vari- 
ous form peculiarities in differential cross section do/sub NN//sup 
el//dt, which are observed in the experiment. Without additional 
assumptions, in particular, the Carrigan bend at t = 0.2 (GeV/c)/ 
sup 2/ is reproduced and it is asserted that the above-mentioned pe- 
culiarities of da-/dt form can be considered as the observed effects 
of constituent mobility in the moment of scattering. 10 refs.; 4 figs. 


18671 (KIFVE—87-15) Partial coherent states and satu- 
ration of unitary bound for hadron diffraction. Kuchin, I.A. 
(AN Kazakhsko} SSR, Alma-Ata. Inst. Fiziki Vysokikh Eh- 
nergij). 1987. 20p. (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705934/ 
JAW. 

The concept of partially coherent states, developed in optics, 
is spread to the case of hadron scattering. The ratio of unitarity for 
diffraction process (the Pumplin inequality) is interpreted as the 
ratio for partially coherent states. The highest coherence state cor- 
responds to the saturation of the inequality and is attained, accord- 
ing to experimental data , in restricted range of energies (Vs = 20- 
70 GeV). It turned out that the highest coherence state in elastic 
pp-scattering in single and double diffraction dissociation takes 
place at the same value of certain formation length of the final state 
I/sub c/ = I/k/sub c/, where k/sub c/ = 12.5 GeV - momentum 
of elastically scattered proton in the center-of-mass system. Other 
manifestations of the local character of hadron diffraction coher- 
ence state increase are given. 17 refs.; 4 figs. 


18672 (RAL—88-065) QCD at HERA. Report by Work- 
ing Group No 2 for the DESY Theory Workshop (1987). Stir- 
ling, W.J.; Saxon, D.H. (eds.). (Rutherford Appleton Lab., 
Chilton (UK)). Aug 1988. 208p. (CONF-8710308—). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88756024/JAW. 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

: A report is presented by the Working Group No. 2 for the 
DESY [Deutches Electronen-Synchrotron] Theory Workshop on 
quantum chromodynamics (QCD) at the HERA [Hadron-Elektron- 
Ring Anlage] storage ring, Hamburg, 1987. The report contains the 
results of the study, describing work carried out both before and 
after the workshop, which are presented in ten papers. All ten 
papers are chosen for INIS and indexed separately. (U.K.). 


18673 (RAL—88-065, pp v) Summary of the results 
from Study Group 2- QCD at HERA. Stirling, WJ. 
(Durham Univ. (UK). Dept. of Physics). Aug 1988. NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88756024/JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

: The HERA electron proton collider offers a unique opportu- 
nity to test Quantum Chromodynamics over a large kinematical 
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range. The QCD Study Group has investigated many aspects of 
QCD at HERA, from structure functions to hard diffractive proc- 
esses. The main results of the various contributions are summarised. 


18674 (RAL—88-065, pp v) Parton distributions for 
HERA. Martin, A.D.; Stirling, W.J.; Roberts, R.G. 
(Durham Univ. (UK). Dept. of Physics). Aug 1988. NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88756024/JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

. Recent data on deep inelastic scattering are analysed with 
the aim of producing parton distributions which can be extrapolat- 
ed to both the high Q/sup 2/ and low x regions to be explored at 
HERA. A discussion of the apparent disagreement between EMC 
and BCDMS data is given and attempts are made to resolve the 
disagreement by comparing with Drell-Yan data. A brief discussion 
of sum-rules for HERA is given. 


18675 (RAL—88-065, pp v) Measurement of the longitu- 
dinal structure function and the small x gluon density of the 
proton. Cooper-Sarkar, A.M.; Long, K.R.; Roberts, R.G.; 
Saxon, D.H.; Ingelman, G. (Rutherford Appleton Lab., 
Chilton (UK); Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Aug 1988. NTIS (US Sales 
Only), PC A1l0/MF AOl. Order Number DE88756024/ 
JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

: At HERA energies the small x region (x '’< approx’ 10/sup 
-2/) can be explored at Q/sup 2/ values large enough that leading 
twist QCD calculations are valid. We show how measurement of 
the longitudinal structure function, Fsub(L) (x,Q/sup 2/), can lead 
to accurate measurement of the gluon structure function at such 
small x values. Experimental systematic errors are discussed fully 
and requirements for the measurement outlined. We conclude that 
it should be possible to distinguish between the widely varying 
gluon distributions which are currently allowed. 





18676 (RAL—88-065, pp v) Inclusive J/psi production 
and measurement of the low-x gluon distribution of the 
proton. Tkaczyk, S.M.; Saxon, D.H.; Stirling, W.J. (Ruther- 
ford Appleton Lab., Chilton (UK); Durham Univ. (UK). 
Dept. of Physics). Aug 1988. NTIS (US Sales Only), PC 
A10/MF A0O1. Order Number DE88756024/JAW. (CONF- 
8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

, We consider the inelastic photoproduction of J/psi, via the 
subprocess yg -> (J/psi)g and use explicit formulae for the cross 
section for electroproduction at HERA energies to provide a direct 
determination of the gluon distribution G(x) at x values in the range 
6.0 center dot 10/sup -4/ to 1.4 center dot 10/sup -3/. Assuming an 
integrated luminosity of 100pb/sup -1/, we conclude that it should 
be possible to distinguish between different theoretical predictions 
of the gluon structure function of the proton at low x. 


18677 (RAL—88-065, pp v) QCD effects in hadronic 
final states at HERA. Bengtsson, M.; Ingleman, G.; Nar- 
oska, B. (Inst. fuer Theoretische Physik, RWTH, Aachen, 
(DE); Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany, F.R.)). Aug 1988. NTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88756024/JAW. 
(CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 


workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 


QCD effects in the hadronic final state of deep inelastic 
events are investigated using models based on exact first order 
matrix elements and parton cascade evolution in the leading log ap- 
proximation. Large effects are observed in inclusive p 
sub(perpendicular to) distributions as well as in angular energy 
flows and energy correlation functions. Higher order contributions 
in the cascade approach show sizeable effects, making a first order 
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model less realistic. The measurement of asub(s), or Asub(QCD) is 
difficult within the theoretically less well-defined parton cascade, 
but may be achieved through jet ratios dominated by first order ef- 
fects. 


18678 (RAL—88-065, pp v) Parton shower simulation of 
QCD in deep inelastic scattering. Wilson, H.R. (Cambridge 
Univ. (UK). Cavendish Lab.). Aug 1988. NTIS (US Sales 
Only), PC A10/MF AOl. Order Number DE88756024/ 
JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

In this work I wish to present a new parton shower event 
generator for lepton-hadron interactions which includes coherence 
effects in both the time-like and space-like branchings. After com- 
parison of the model with existing data from EMC, several predic- 
tions for the HERA experiment are made and a comparison with a 
similar Monte Carlo by the Lund group is shown. The two models 
are consistent, although the plots suggest that there is less initial- 
state bremsstrahlung in this new model. Although some of this dif- 
ference can be shown to originate from the coherence in the space- 
like branching, most appears to be due to the difference in the ha- 
dronisation models used. 


18679 (RAL—88-065, pp v) Photoproduction of large 
transverse momentum photons at HERA. Bawa, A.C.; Stir- 
ling, W.J. (Durham Univ. (UK). Dept. of Physics). Aug 
1988. NTIS (US Sales Only), PC A10/MF A0Ol. Order 
Number DE88756024/JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

The production of large transverse momentum photons in 
quasi-real photon proton collisions at HERA is investigated. The 
predictions of a complete next-to-leading order QCD calculation 
are presented. Particular attention is paid to the theoretical uncer- 
tainties arising from the choice of parton distributions. 


18680 (RAL—88-065, pp v) Photoproduction of large 
transverse momentum jets at HERA. Stirling, W.J.; Kunszet, 
Z. (Durham Univ. (UK). Dept. of Physics; Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Inst. fuer 
Theoretische Physik). Aug 1988. NTIS (US Sales Only), PC 
A10/MF A0Ol1. Order Number DE88756024/JAW. (CONF- 
8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

The HERA ep collider offers a unique opportunity to study 
hard scattering cross sections in quasi-real photon-proton collisions. 
Theoretical predictions for the photoproduction of large transverse 
momentum jets are presented. Total jet, single jet inclusive and 
multijet cross sections are studied. 


18681 (RAL—88-065, pp v) Hard diffraction at HERA. 
Donnachie, A.; Landshoff, P.V. (European Organization for 
Nuclear Research, Geneva (Switzerland); Manchester Univ. 
(UK). Dept. of Theoretical Physics; Cambridge Univ. (UK). 
Dept. of Applied Mathematics and Theoretical Physics). 
Aug 1988. NTIS (US Sales Only), PC A10/MF A0O1. Order 
Number DE88756024/JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

Deep inelastic scattering events in which the target proton 
emerges with its momentum changed little by the interaction, allow 
the structure function of the pomeron to be measured. At small 
values of x, such hard diffractive events are a few per cent of the 
total inclusive cross-section. We calculate the pomeron structure 
function for values of Q/sup 2/ around 10 GeV/sup 2/. We find 
that at large Q/sup 2/ charm particles are produced in about 15% 
of the hard diffractive events, while bottom particles appear in 
about 1/2% of these events. 
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18682 (RAL—88-065, pp v) Hard QCD scatterings in 
diffractive reactions at HERA. Streng, K.H. (European Or- 
ganization for Nuclear Research, Geneva (Switzerland)). 
Aug 1988. NTIS (US Sales Only), PC Al10/MF A0O1. Order 
Number DE88756024/JAW. (CONF-8710308—). 

From DESY [Deutches Electronen-Synchrotron] theory 
workshop on physics at HERA; Hamburg, F.R. Germany (12 Oct 
1987). 

: Experiments at HERA will provide diffractively excited 
states of invariant masses up to 100 GeV. Hard QCD processes in 
such scatterings can serve as a device to resolve the partonic struc- 
ture of the ‘pomeron’. We study in detail high-psub(T) jets and 
heavy-flavour production. The experiments which we discuss will 
give new insight into the long-range behaviour of QCD. 


18683 (RAL—88-081) String theory as a generalised 
Yang-Mills theory. Chan Hong-Mo; Tsou Sheung Tsun. 
(Rutherford Appleton Lab., Chilton (UK); Oxford Univ. 
(UK). Mathematical Inst.). (Rutherford Appleton Lab., 
Chilton (UK)). Oct 1988. 17p. (CONF-8805263—). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88705584/JAW. 

From New theories in physics meeting; Kazimierz, Poland (1 
May 1988). 

We summarise the result of a recent investigation which 
shows that the standard theory of interacting open bosonic strings 
can be reformulated as a generalised Yang-Mills theory in which (i) 
the string co-ordinates themselves function as the internal gauge de- 
grees of freedom, and (ii) parallel transport is based on the nonabe- 
lian conformal group in place of the usual space-time translation 
groups. 


18684 (SLAC-PUB—4775) Search strategies for Higgs 
Bosons at high energy e* e/sup {minus}/ colliders. Alexan- 
der, J.; Burke, D.L.; Jung, C.K.; Komamiya, S.; Burchat, 
P.R. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Jan 1989. Contract AC03-76SF00515. 11p. (CONF- 
8806243—30). NTIS, PC A03 - OSTI. Order Number 
DE89007543/JAW. 

From DPF summer study: Snowmass ‘88 on high energy 
physics in the 1990s; Snowmass, CO, USA (27 Jun 1988). 

We have used detailed Monte Carlo simulations to study 
search strategies for Higgs bosons at high energy e* e/sup {minus}/ 
colliders. We extend an earlier study of the minimal single-Higgs- 
doublet model at a center-of-mass energy of 1 TeV to examine the 
effects of b-quark tagging and jet counting. It is found that these 
techniques can increase the signal-to-noise ratio substantially in the 
mass range around the W mass. In addition, we have studied this 
model at a center-of-mass energy of 400 GeV and found that an 
e*e/sup {minus}/ collider in this region would be sensitive to a 
Higgs boson with mass up to twice the Z{degree} mass. We have 
also considered a nonminimal two-doublet model for the Higgs 
sector by extending a study of charged Higgs boson searches to in- 
clude a mass very close to the mass of the W/sup +-/. We demon- 
strate that techniques which include b-quark tagging can be utilized 
to extract a significant signal. In addition, we have examined the 
prospects for detecting nonminimal neutral Higgs bosons at 1 TeV. 
We conclude that it would be possible to detect the CP-even and 
CP-odd neutral Higgs bosons when they are pair-produced in e* e/ 
sup {minus}/ annihilation over a limited mass range. However, in 
some scenarios of supersymmetry, the charged Higgs boson consti- 
tutes a significant background to the CP-odd and the more massive 
CP-even neutral Higgs boson. 16 re‘s., 13 figs., 2 tabs. 


18685 Higgs-boson-mediated neutrinoless double-8 decay 
and neutrino mass in a Majoron model. Chang, D.; Keung, 
W. (Department of Physics, Northwestern University, Ev- 
anston, Hlinois 60201). Physical Review [Section] D: Particles 
and Fields; 39: No. 5, 1386-1390(1 Mar 1989). 

We propose a simple extension of the standard model in 
which the neutrinoless double-B decay is a tree-level effect mediat- 
ed by Higgs bosons and the neutrino mass begins to appear in the 
two-loop diagrams. The model also contains a massless Majoron, 
i.e., the Goldstone boson of the global symmetry of the lepton 
number, which is spontaneously broken at a scale close to that of 
the electroweak interaction. No unnaturally huge or tiny new scales 
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are evoked. The Majoron coupling to the fermions is also two-loop 
suppressed. 


18686 Tests of flavor and nonet symmetry in the decays 
of charmed mesons into two pseudoscalars. Rosen, S.P. (T- 
Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Physical Review [Section] D: Particles 
and Fields; 39: No. 5, 1349-1352(1 Mar 1989). 

The standard model leads to specific flavor-symmetry prop- 
erties for the decays of charmed mesons into two members of the 
pseudoscalar nonet. We derive linear relations amongst the ampli- 
tudes for specific decay modes from these properties together with 
the additional assumption of nonet symmetry, and we use them to 
set bounds on the branching ratios for various decays. Large viola- 
tions of these bounds would imply large nonet-symmetry-breaking 
effects in charm decay, and possibly large flavor-symmetry viola- 
tions as well. There are experimental indications for such breaking 
from D° and D/sub s/ decays. 


6453 Particle Invariance Principles And Symmetries 
REFER ALSO TO CITATION(S) 18686, 18699, 18870, 18903 


18687 (INIS-BR—1410, pp 40-62) Symmetries in molec- 
ular and nuclear physics. Iachello, F. (Yale Univ., New 
Haven, CT (USA)). 1987. NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88705521/JAW. (CONF- 
8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

Algebric techniques (interacting boson and boson-fermion 
models) used in the study of nuclear structures, and are able to pre- 
dict properties of complex nuclei with high accuracy described. 
(M.C.K.). 


18688 (JINR—D-2-87-798, pp 283-291) Spontaneous su- 
persymmetry breaking. Slavnov, A.A. (AN SSSR, Moscow. 
Matematicheskij Inst.). 1987. (In Russian). NTIS (US Sales 
Only), PC A15/MF AOl. Order Number DE89780057/ 
JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Mechanisms of spontaneous supersymmetry breaking having 
essential limitations are enumerated. It is marked that effective La- 
grangian and instanton methods re the main ones in investigation of 
the problem of supersymmetry dynamic breaking. An approach to 
the construction of low-energy effective Lagrangian based on ex- 
pansion in inverse colour numbers is described in detail. With its 
aid an effective Weinberg Lagrangian including Wess-Zumino- 
Witten anomalous terms is obtained. 23 refs. 


18689 (JINR—D-2-87-798, pp 292-300) Low-energy 
theorems in supersymmetry. Chav!ejshvili, M.P. (Tbilisskij 
Gosudarstvennyj Univ. (USSR)). 1987. (In Russian). NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Low-energy theorems for graviton scattering are considered. 
They may be proved basing on general formalism of considering 
spin fenomena in binary processes. Scattering of massless graviton 
by massive particles with O(pion) and 1/2 (nucleon) spins is consid- 
ered. Dynamic amplitudes for these processes are defined. Disper- 
sion relations for physical spiral amplitudes are derived. 16 refs. 


18690 (JINR-E—2-88-155) Spontaneous compactification 
to homogeneous spaces. Mourao, J.M. (Moskovskij Gosu- 
darstvennyj Univ. (USSR). Fizicheskij Fakul'’tet). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 19p. NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705788/JAW. 

Submitted to the journal of Z. Phys., C. 

The spontaneous compactification of extra dimensions to 
compact homogeneous spaces is studied. The methods developed 
within the framework of coset space dimensional reduction scheme 
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and the most general form of invariant metrics are used to find so- 
lutions of spontaneous compactification equations. 24 refs. 


18691 (JINR-E—2-88-273) Discrete symmetries in N=2 
supersymmetric theories. Ogievetskij, V.I. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 14p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705792/JAW. 

Submitted to the journal Yad. Fiz. . 

Discrete symmetries of N=2 supersymmetric theories are 
studied by means of the harmonic superspace techniques. A theo- 
rem is proved that the space parity is strictly conserved in these 
theory without central charges and with one central charge. How- 
ever, for the case of two central charges that theorem is not valid 
and the corresponding example of N=2 theory is given where 
there is a breakdown of space parity together with combined (CP) 
parity. Charge parity can be broken in a much wider class of N=2 
theories even without two central charges. Internal G-parity is also 
discussed. 8 refs. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 18732, 18990, 18994, 19000 


18692 (ANL-HEP-CP—88-81) The QCD vacuum at infi- 
nite momentum. White, A.R. (Argonne National Lab., IL 
(USA)). 18 Nov 1988. Contract W-31109-ENG-38. 15p. 
(CONF-8810264—5). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89007378/JAW. 

From Conference on hadronic matter in collision; Tucson, 
AZ, USA (6 Oct 1988). 

We outline how "topological confinement” can be seen by 
the analysis of Regge limit infra-red divergences. We suggest that it 
is a necessary bridge between conventional confinement and the 
parton model at infinite momentum. It is produced by adding a 
chiral doublet of color sextet quarks to conventional QCD. An im- 
mediate signature of the resultant electroweak symmetry breaking 
would be large cross-sections for W*W/sup {minus}/ and Z°Z° 
pairs at the CERN and Fermilab {bar p}p colliders. 24 refs. 


18693 (FRNC-TH—3177) Supersymmetric physics at 
LEP. Geara, C. (Paris-7 Univ., 75 (France)). May 1987. 
171p. (In French). NTIS (US Sales Only), PC A08/MF 
AO1l. Order Number DE88757010/JAW. 

Problems linked to revealing a possible supersymmetric 
signal in the different operating phases of LEP, particularly in the 
energy range s = 92, 160, and 190 GeV were studied. Lower mass 
limits for the different sparticles which could be obtained with LEP 
are indicated. The simulation programs used to analyse LEP experi- 
ments are reviewed. 


18694 (IC—88/172) BRST invariance with background 
field in N=2 supersymmetric theory. Lhallabi, T. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1988. 20p. NTIS (US Sales Only), PC A03/MF AO1 - 
OSTI, INIS. Order Number DE88705651/JAW. 

The background field method is developed for N=2 super- 
symmetric theory in the harmonic superspace. The horizontality 
method is applied for obtaining BRST and anti-BRST transforma- 
tions. The invariant N=2 supersymmetric actions and the Ward 


identity in the presence of background field are obtained. (author). 
14 refs. 


18695 (IC—88/238) Two dimensional (4,0) supergravity 
in harmonic superspace. The action and the matter couplings. 
Lhallabi, T.; Saidi, E.H. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Aug 1988. 20p. NTIS (US Sales 
Only), PC AO3/MF AOl1 - OSTI; INIS. Order Number 
DE88705661/JAW. 

The superfield formulation of the two dimensional (4,0) su- 
pergravity is developed using the harmonic superspace techniques. 
The different sets of constraints are given and their solutions are 
expressed in terms of a SU(2) self dual torsion superfield and har- 
monic prepotentials. The pure auxiliary (4,0) Einstein action gener- 
alizing the (2,0) one is written down and the most general (4,0) 
matter couplings are given. (author). 24 refs. 









ERA-14/9 / 2650 





18696 (IC—88/239) BRST with background field method 
of the (4,0) supersymmetric o-model in two dimensions. Lhal- 
labi, T. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Aug 1988. 13p. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705662/ 
JAW. 

A manifestly covariant background field formalism for (4,0) 
supersymmetric non-linear o-model in two dimensions is presented. 
The BRST argument is used in order to obtain Faddeev-Popov 
ghost terms. (author). 13 refs. 


18697 (IC—88/283) Investigation of the vacuum struc- 
ture of the Georgi-Glashow model on the lattice. Bornyakov, 
V.G.; Ilgenfritz, E.M.; Mitrjushkin, V.K.; Zadorozhny, 
A.M.; Mueller-Preussker, M. (Institute of High Energy 
Physics, Protvino (USSR); Leipzig Univ. (German Demo- 
cratic Republic); Joint Inst. for Nuclear Research, Dubna 
(USSR)). (International Centre for Theoretical Physics, Tri- 
este (Italy)). Aug 1988. 26p. NTIS (US Sales Guiy), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705676/ 
JAW. 

Distributions and correlations of magnetic fluxes as well as 
correlations between magnetic fluxes and other local observables 
are calculated numerically in order to explain the phase structure of 
the 4D Georgi-Glashow model on the lattice. We use and compare 
different definitions of magnetic fluxes. The data suggest a simple 
picture characterizing typical magnetic fluctuations in different re- 
gions of the phase space. A relaxation procedure exposes Abelian 
monopole-loop configurations in one of the phases. (author). 21 
refs, 12 figs. 


18698 (IC—88/325) On space-time escape mechanisms. 
Maia, M.D. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1988. 12p. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705699/ 
JAW. 

The Rubakov-Shaposhnikov space-time escape mechanism is 
further investigated as a strong gravity phenomena. It is suggested 
that this process is complementary to Hawking’s particle creation 
mechanism in a high dimensional theory, with non-compact internal 
space. (author). 17 refs, 1 fig. 


18699 (IC—88/335) Conformal spinor equations of 
motion with distinct SU(2,2)-symmetries. Sun Zongyang. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1988. 15p. NTIS (US Sales Only), PC A03/MF 
AO01 - OSTI,; INIS. Order Number DE88705705/JAW. 

The conformal spinor equations in the Weyl form corre- 
sponding to the Weyl equations of spin-1/2 particle in Minkowskian 
space are obtained firstly in this paper. The reasons why these 
equations do not appear in the previous literatures are explained. 
Finally, Pauli’s fundamental formulae are given out as its applica- 
tion. (author). 7 refs. 


18700 (IC—88/346) Zeta function regularization of quan- 
tum field theory. Shiekh, A.Y. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1988. 13p. NTIS 
(US Sales Only), PC A03/MF AOl1 - OSTI; INIS. Order 
Number DE88705710/JAW. 

Analytical continuation leads to the finite renormalization of 
a quantum field theory. (author). 14 refs. 


18701 (IC—88/388) Superconformal ghost correlators 
and picture changing. Bonini, M.; Iengo, R.; Nunez, C. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Dec 1988. 1lp. NTIS (US Sales Only), PC A03/ 
MF AOI - OSTI; INIS. Order Number DE88705719/JAW. 

We compute the correlation functions for the system of su- 
perconformal ghosts 8, y(A=3/2), including the corresponding spin 
fields, on arbitrary Riemann surfaces. Using fermionization, defined 
as a change of variables in the functional integration, we derive and 
generalize previous results obtained by bosonization. As an applica- 
tion we study the picture changing mechanism in the Ramond 
sector of the superstring. (author). 11 refs. 
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18702 (IFVE-OTF—88-69) Gaussian effective potential 
in the O(N) theory with adjoint multiplet of scalar fields. K1i- 
menko, K.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1988. 18p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705723/JAW. 

Scalar QFT with adjoint multiplet of the O(N) group 
(N=2n) was studied by Gaussian effective potential method in 
d=3,4 spacetime dimensions. In both cases initial O(N) may be 
spontaneously broken up to U(n) or O(N-2)xU(1). In d=4 dimen- 
sions the spontaneous breakdown os symmetry occurs due to renor- 
malization of field variables. 10 refs.; 1 fig. 


18703 (INIS-BR—1396) Gauge theory and gravitation: an 
approach to a fiber bundle formalism. Mello, L.A. de. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica). 1986. 421p. (In 
Portuguese). NTIS (US Sales Only), PC A18/MF AOI - 
OSTI, INIS. Order Number DE88705731/JAW. 

The thesis is composed of two different parts. A formal 
complete and rigorous mathematical part-of topics of differential 
manilfolds, exterior calculus, riemannian geometry, principal fiber 
bundle (p.f.) with connections and linear connections and a second 
part of application of this mathematical formalism concerning phys- 
ical theories, particularly the Maxwell eletromagnetism (EM), 
gauge theory of Yang-Mills (Y-M), the GRT, and the gravitation 
theory of Einstein-Cartan. (E.C.). 


18704 (IS-T—1365) Superstring-inspired E; phenomenolo- 
gy. Hewett, J.L. (Ames Lab., IA (USA)). Feb 1989. Con- 
tract W-7405-ENG-82. 278p. NTIS, PC A13/MF AOl - 
OSTI; 1; GPO Dep. Order Number DE89007676/JAW. 

In this study, we examine the low energy phenomenological 
implications of superstring-inspired Es models. The motivation for 
such models is reviewed. New particles, including new gauge 
bosons, exotic fermions, Higgs bosons, and their superpartners are 
expected to exist in models of this type. Techniques for producing 
these new particles directly at existing and planned colliders as well 
as searching for their indirect effects are examined. Other phenome- 
nological implications of such models are also discussed. 


18705 (JINR—D-2-87-798, pp 8-10) On the reduction of 
a four-dimensional system of Yang-Mills self-similar equa- 
tions to a two-dimensional one. Leznov, A.N. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A15/MF AOl. Order 
Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

It is shown that a wide class of solutions for a system of self- 
similar equations depending on a set of arbitrary functions of three 
independent arguments may be obtained by solving a two-dimen- 
sional problem related to a problem of basic chiral field in infinite- 
dimensional space. 4 refs. 


18706 (JINR—D-2-87-798, pp 11-26) On the dynamics 
of two-dimensional solitons. Mel’nikov, V.K. 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A15/MF AOl. Order 
Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (i1 Oct 1987). 

Dynamics of two-dimensional solutions is shown to be much 
richer than that of one-dimensional solitons due to several causes. 
While one-dimensional solutions are defined by one, complex pa- 
rameter, two-dimensional solitons in case of the general position are 
defined by two complex parameters. Therewith, two-dimensional 
soliton pairwise interaction has elastic character on condition that 
both parameters of one of interacting solitons differ from the corre- 
sponding parameters of another soliton. If at least one parameter of 
one soliton coinsides with similar parameter of another soliton, 
interaction of this soliton pair loses its elastic character. In this case 
two-soliton solution may describe not only trivial processes, for ex- 
ample, wave damping, wave reflection, wave decay and interfer- 
ence, radiation and absorption etc. Moreover, in some cases two- 
soliton solution is not a solitary wave. Dynamics of two-dimension- 
al solitons much depends on specific form of equations and essen- 
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tially changes even at simple transformations of independent varia- 
bles only. 8 refs. 


18707 (JINR—D-2-87-798, pp 35-41) Nonstandard alge- 
bras of creation and annihilation operators in relativistic 
quantum field theory. Kuryshkin, V.V.; Ehtral’go, Eh.Eh. 
1987. (In Russian). NTIS (US Sales Only), PC A15/MF 
A01. Order Number DE89780057/JAW. (CONF-8710431— 


)- 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Nonstandard algebras A/sub n/ of creation and annihilation 
operators in relativistic quantum field theory are presented. A series 
of effects of applying nonstandard algebras with identical relations, 
manifesting because at such algebras in a general case neither com- 
mutators, nor anticommutators of field operators are numerical 
functions, is discussed. 16 refs. 


18708 (JINR—D-2-87-798, pp 42-47) S matrix represen- 
tation in terms of functional integration. Dzhordzhadze, 
G.P.; Kvinikhidze, A.N.; Chechelashvili, G.A. (AN Gru- 
zinsko} SSR, Tbilisskij Matematicheskij Inst.). 1987. (In 
Russian). NTIS (US Sales Only), PC A15/MF A0Ol1. Order 
Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

On the basis of functional integral in configurational space S- 
matrix expression in holomorphic representation is derived. The ob- 
tained expression permits to calculate S matrix if behaviour of two- 
time Green functions on time infinities is known. To simplify the 
presentation authors consider only one-dimensional quantum-me- 
chanical anharmonic oscillator. All formulas derived in this model 
are simply extended to the field theory, though, for existence of S 
matrix the introduction of interaction factor is necessary. 2 refs.; 1 
fig. 


18709 (JINR—D-2-87-798, pp 48-53) Asymptotic expan- 
sions, glueing method and R/sup */-operation. Smirnov, 
V.A.; Chetyrkin, K.G. (Moskovskij Gosudarstvennyj Univ. 
(USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki; 
AN SSSR, Moscow. Inst. Yadernykh Issledovanij). 1987. 
(In Russian). NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Generalization of glueing method for investigation of asymp- 
totic behaviour when several external pulses and (or) masses tend 
to infinity is presented. The given approach permits simply to 
derive different explicit operator asymptotic expansions for S- 
matrix, composite fields and their products. 28 refs. 


18710 (JINR—D-2-87-798, pp 90-99) Field theoretic con- 
sistency of QCD operator product expansion contributions 
from chiral non-invariant condensates. Elias, V.; Steele, T.G. 
(University of Western Ontario, London (Canada). Dept. of 
Physics). 1987. NTIS (US Sales Only), PC A15/MF A011. 
Order Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Several field theoretic aspects of the operator product ex- 
pansion (OPE) augmentation of QCD have been examined. Gauge 
independence of quark self-energies at the mass shell corresponding 
to the mass m (characterizing the OPE expansion parameter m/p) 
has been verified to all orders of the OPE for dimension 3 and 5 
chiral symmetry breaking condensates. Similarly, the necessary 
transversality of the quark condensate contribution to the gluon 
self-energy has been verified, provided that propagator masses ap- 
pearing in the self-energy are equilibrated with the OPE mass pa- 
rameter m. 17 refs.; 5 figs. 


18711 (JINR—D-2-87-798, pp 100-116) Gauge symme- 
tries in theories of relativistic particles and superstrings. Fi- 
lippov, A.T. 1987. (In Russian). NTIS (US Sales Only), PC 
A15/MF AO1. Order Number DE89780057/JAW. (CONF- 
8710431—). 
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From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

The main concepts concerning relations between the theory 
of relativistic particles and local quantum field theory are revised. 
The principle of canonical symmetries localization is formulated, 
using the general formulation of the principle relativistic gauge 
theories of N particles bound by harmonic forces are developed. It 
is noticed that in the most consistent relativisticaliy-invariant struc- 
ture Faddeev-Popov ghosts, Batalin-Vilkovisky-Fradkin extended 
phase space, Bekky-Rue-Storr-Tyutin supersymmetry and Parizi- 
Surl mechanism reducing neophysical contributions are used. 13 
refs. 


18712 (JINR—D-2-87-798, pp 117-139) String field 
theory. Aref'eva, I.Ya. (AN SSSR, Moscow. Matematiches- 
kij Inst.). 1987. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

The hystory, main ideas, motivations for developing string 
field theory are reported. The connection between the first and 
second quantization for a system of point particles, strings and 
membranes is analysed. The main features of superstring theory are 
discussed. Free bosonic strings and string field algebra are consid- 
ered. 36 refs. 


18713 (JINR—D-2-87-798, pp 141-145) New viewpoint 
at supplementary fields in supersymmetric models. Ibadov, 
R.M.; Kadyshevskij, V.G. (Samarkandskij Gosudarstvennyj 
Univ. (USSR)). 1987. (In Russian). NTIS (US Sales Only), 
PC A15/MF A0Ol. Order Number DE89780057/JAW. 
(CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Contribution of supplementary fields to lagrangians of the 
field theory with fundamental mass is noticed to be such that a 
simple sum of kinetic members in a new formalism conforming to 
scalar, pseudoscalar and Majorana fields is invariant under transfor- 
mations of supersymmetry inherent to Vess-Zumino model. 6 refs. 


18714 (JINR—D-2-87-798, pp 146-159) Minimal quanti- 
zation of two-dimensional models with chiral anomalies. 
Ilieva, N. 1987. NTIS (US Sales Only), PC A15/MF AO1. 
Order Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

In the present paper an approach to the quantization of 
anomalous two-dimensional gauge models is developed. It is based 
on the explicit solution of the constraint equations and controls the 
gauge invariance at each stage. The paper presents a brief review 
of the minimal quantization method of gauge theories. The "left- 
handed” GED/sub 1+ 1/ and the chiral Schwinger model are con- 
sidered. A table of the anomalous commutators in D=2 is given in 
the Appendix. 13 refs. 


18715 (JINR—D-2-87-798) Proceedings of the 8. Interna- 
tional conference on the problems of quantum field theory. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). 1987. 
337p. (In Russian). (CONF-8710431—). NTIS (US Sales 
ae PC A15/MF AOl. Order Number DE89780057/ 
AW. 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Separate abstracts were prepared for individual papers. 


18716 (JINR-E—2-88-370) Geometry of conformal me- 
chanics. Ivanov, E.A.; Krivonos, S.0.; Leviant, V.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 15p. NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI,; INIS. Order Number DE88705798/JAW. 
Submitted to the journal J. Phys., A: Math. Gen. . 
Conformal mechanics, the simplest conformal field theory, is 
reformulated as a d=1 nonlinear sigma-model on the group 
SO(1,2). Its action and equation of motion are shown to have a 
simple representation in terms of corresponding Cartan's forms. 
The equation of motion amounts to certain algebraic relations be- 
tween these forms which define a class of deodesics on SO(1,2). 
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Our geometric approach demonstrates deep analogies between the 
d=1 conformal mechanics and the d=2 Liouville theory. It is 
equally applicable to more complecated cases of superconformal 
mechanics and can be used to deduce the equations of the latter in 
a manifestly invariant superfield form. 20 refs. 


18717 (JINR-R—2-88-179) Spin amplitude formalism for 
binary processes. Dispersion amplitudes. Chavlejshvili, M.P. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1988. 1lp. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705820/JAW. 

Binary processes involving particles with arbitrary spins are 
considered. With the symmetry properties taken into account, the 
so-called dispersion amplitudes are introduced. The formalism en- 
sures the automatical fulfilment of conservation laws. The disper- 
sion amplitudes simply describe any binary processes and have a 
clear physical meaning. These amplitudes are of the same dimen- 
sionality, are free of all the kinematical singularities in t and u, and 
do not contain false kinematical poles and branch points in the vari- 
able s. 32 refs. 


18718 (JINR-R—2-88-298) Equations for two-dimension- 
al density matrix. Approximate solutions in the vicinity of the 
classical solution. Li Am Gir; Mal’tsev, V.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO! - OSTI; INIS. Order Number DE88705825/ 
JAW. 

Equations of quantum field theory in the phase space are in- 
vestigated. Introduction of two-dimensional density matrix enables 
to formulate in closed form the quantum field theory in the phase 
space. Hamiltonian expansion in the phase space was obtained in 
the vicinity of classical field. This enables to find approximate solu- 
tions in the vicinity of the classical solution. 2 refs. 


18719 (LAL-RA—1986-87) Annual report of the Orsay 
linac laboratory, 1986-87. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire). 1988. 97p. (In 
French). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE88757027/JAW. 

Exploitation of the 8.6 million J/PSI in the DM2 experiment 
allowed the decay of J/PSI to be studied.‘AXION studied the ex- 
istence of a particle of mass 1.8 MeV, which could be the axion, a 
short lived weakly interacting particle. ASTERIX studied the 
products of annihilation of p at rest. NA3 searches for the gluino. 
NA9 produced results on the hadronization process. NA31 meas- 
ured the CP violation parameter ¢’/e. UA2 gave results on the 
measurement of the parameters of the standard model. TAU-P ob- 
tained a limit on proton lifetime. CELLO took data at PETRA at 
energies from 34 to 46.7 GeV. 


18720 (LU-TP—85-14) String model potentials and lat- 
tice gauge theories. Flensburg, M.; Peterson, C. (Lund Univ. 
(Sweden). Dept. of Theoretical Physics). 1985. 37p. NTIS 
(US Sales Only), PC A03/MF AOl1 - OSTI; GPO Dep. 
Order Number DE88780150/JAW. 

The statistic potential from bosonic string models are exam- 
ined to the two-loop level. Available MC data for 4-dimensional 
SU(3) are in approximate agreement with the universal leading 
order predictions but fail to reproduce the Nambu string model 
when the two-loop terms are included in the analysis. We also con- 
front Nambu string model predictions for T/sub c//Vo with 
SU(2), SU(3) and SU(infinity) MC data. In the SU(2) case impres- 
sive agreement is found both in 3 and 4 dimensions. In contrast, the 
data for SU(3) and SU(infinity) differ from the string model predic- 
tion. 


18721 (SLAC-PUB—4837) What is to be done. Noyes, 
H.P. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Jan 1989. Contract AC03-76SF00515. 10p. (CONF- 
890176—1). NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. 
Order Number DE89007540/JAW. 

From 5. ANPA west meeting; Stanford, CA, USA (28 Jan 
1989). 
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Steps which can be taken in our scattering theory, unifica- 
tion schemes, cosmology, QED and QCD which will advance the 
progress of our scientific revolution are presented. 19 refs. 


18722 New derivation of the Altarelli-Parisi equations. 
Collins, J.C.; Qiu, J. (Department of Physics, Illinois Insti- 
tute of Technology, Chicago, Illinois 60616). Physical 
Review [Section] D: Particles and Fields; 39: No. 5, 1398- 
1408(1 Mar 1989). 

The Altarelli-Parisi equations are derived without using (1- 
z)/sub +/ regularization and 6(1-z) function insertion. We find that 
virtual diagrams from renormalization give a negative contribution 
to parton evolution and the effect of these virtual diagrams is 
equivaient to that of some real diagrams with opposite sign. In this 
new approach, momentum conservation and valence-quark-number 
conservation of parton-number densities are satisfied automatically. 
A consistent probabilistic picture of parton evolution inside a 
hadron is also given. 


18723 Theoretical and phenomenological studies concern- 
ing a possible new phase of QED. Caldi, D.G.; Chodos, A.; 
Everding, K.; Owen, D.A.; Vafaeisefat, S. (Department of 
Physics, University of Connecticut, Storrs, Connecticut 
06268). Physical Review [Section] D: Particles and Fields; 39: 
No. 5, 1432-1448(1 Mar 1989). 

In this paper we present a variety of investigations inspired 
by the explanation of narrow e* e™ peaks in heavy-ion collisions as 
due to a possible new phase of QED. We extend, to the fourth 
order, previous calculations of the spectrum of QED in the strong- 
coupling phase. We formulate a program to study the properties of 
the electron propagator as a function of nonconstant background 
fields, using Monte Carlo techniques. We also construct a phenome- 
nological model, based on the idea of a new phase, of some pecu- 
liar features of the heavy-ion scattering data. Motivated by the 
recent Bhabha-scattering experiments, we compute the effect on the 
Bhabha and annihilation cross sections of a narrow pseudoscalar 
state, including the contribution of the interference term. 


18724 Renormalization. Collins, J.C. New York, NY; 
Cambridge University Press (1987). 380p. Cambridge Uni- 
versity Press, 32 East 57 St., New York, NY 10022. 

Most of the numerical predictions of experimental phenom- 
ena in particle physics over the last decade have been made possi- 
ble by the discovery and exploitation of the simplifications that can 
happen when phenomena are investigated on short distance and 
time scales. This book provides a coherent exposition of the tech- 
niques underlying these calculations. After reminding the reader of 
some basic properties of field theories, examples are used to explain 
the problems to be treated. Then the technique of dimensional reg- 
ularization is explained in depth. This is followed by a treatment of 
renormalization and the renormalization group. Finally a number of 
key applications are treated, culminating in the treatment of deeply 
inelastic scattering. 
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18725 (NEANDC—245-U, pp 257-261) Computer codes 
for pre-equilibrium calculations available from the NEA Data 
Bank. Sartori, E. (NEA Neutron Data Compilation Centre, 
91 - Gif-sur-Yvette (FR)). 1988. NTIS (US Sales Only), PC 
A15/MF A011. Order Number DE88756885/JAW. (CONF- 
880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The computer codes for pre-equilibrium calculations which 
are available from the NEA Data Bank are listed and their differ- 
ences are briefly outlined. Reference is made to international com- 
parison exercices which try to assess the quality and performance 
of these and other nuclear model codes. 
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REFER ALSO TO CITATION(S) 18598, 18815, 18816, 18817, 18855, 18863, 
18879, 18881 


18726 (ENEA-RT-TIB—86-55) Gamma-ray spectra and 
angular distributions of photons following the capture of fast 
neutrons. Fabbri, F.; Longo, G. (ENEA, Rome (Italy)). Mar 
1987. 23p. NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE88756796/JAW. 

It can be useful in fusion reactor research to obtain informa- 
tion on the production of high energy photons. For this purpose an 
outline of the direct-semidirect (DSD) model is given and the 
model is applied to calculate the cross sections for the production 
of 10-50 MeV photons following radiative capture of 4-50 MeV 
feutrons by calcium 40, titanium 48, nickel and tin 120. It is shown 
that the model can allow useful predictions about the relative yield 
of high-energy gamma-rays emitted in different directions in respect 
of incident neutrons and that the angular distributions depend great- 
ly on the parameters of giant multi-pole resonances and on the level 
structure of final nuclei. 


18727 (INIS-BR—1410, pp 100-112) Atomic physics in 
the Tandar Laboratory. Nemirovsky, I.B. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina)). 
1987. (In Spanish). NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE88705521/JAW. (CONF-8708216— 


} 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The research activities carried out in the Tandar Laboratory 
of Physics Department of Argentine National Atomic Energy Co- 
mission are presented. The processes of heavy ion collisions with 
solids as thin lamellae investigated in the Laboratory are described. 
(M.C.K.). 


18728 (INIS-BR—1410, pp 195-210) Charge exchange 
reactions-Experimental techniques and new results. Lind, 
D.A. (Colorado Univ., Boulder (USA). Nuclear Physics 
Lab.). 1987. NTIS (US Sales Only), PC A1l2/MF AOl1. 
Order Number DE88705521/JAW. (CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The recent experimental developments in charge exchange 
reaction spectroscopy for nuclear reaction at intermediate energies 
are presented. (M.C.K.). 


18729 (INIS-BR—1440) Annual technical report - 1987 - 
Nuclear Engineering Institute - Dept. of Physics. Silva, A.G. 
da; Cabral, S.C.; Bastos, M.A.V. (Instituto de Engenharia 
Nuclear, Rio de Janeiro, RJ (Brazil)). 1987. 81p. (In Portu- 
guese). NTIS (US Sales Only), PC AO5/MF AO! - OSTI,; 
INIS. Order Number DE88705763/JAW. 

The research reports carried out in the Physics Department 
of Nuclear Engineering Institute/Brazilian CNEN, in nuclear phys- 
ics, isotope production and hazards by irradiation using the CV-28 
cyclotron capable to accelerate protons, deuterons, helium and 
alpha particles with maximum energies of 24, 14, 36 and 28 MeV, 
respectively, are presented. (M.C.K.). 


18730 (JINR—D-4-87-692, pp 140-148) Momentum spec- 
tra of fragments in fragmentation reactions of d, /sup 3/He, 
/sup 4/He relativistic nuclei at zero angle. Ableev, V.G.; 
Zaporozhets, S.A.; Neumann, B. and others. 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOl. Order 
Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Data on cross sections of A(d, p(A=p, /sup 12/C, /sup 27/ 
Al, /sup 64/Cu), /sup 12/C(/sup 3/He, d), /sup 12/C(/sup 3/He, 
p), /sup 12/C(/sup 4/He, T) fragmentation reactions with fragment 
escape from zero angle in the range of q fragment momenta in anti- 
laboratory system from =0 up to close to the maximal possible one 
are presented. Data on the tensor analyzing power T/sub 20/ of / 
sup 12/C(d, p) reaction in q<450 MeV/c region are given. It is 
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shown that momentum distributions of d, /sup 3/He, /sup 4/He 
fragments are described by the models with known realistic NN- 
potentials only in q=200 MeV/c region. Cooperative analysis of 
presented and other data on deuteron fragmentation, deuteron elec- 
trodisintegration and elastic dp-backscattering was conducted. Pos- 
sible mechanisms explaining the observed effect are discussed. 22 
refs.; 9 figs. 


18731 (JINR—D-4-87-692, pp 405-411) Light hypernu- 
cleus production by K/sup -/-mesons and the structure of res- 
onance states. Majling, L. (Ceskoslovenska Akademie Ved, 
Rez. Ustav Jaderne Fyziky). 1987. (In Russian). NTIS (US 
Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Consideration is being given to results of experiments on de- 
tecting hypernuclear gamma-quanta and measuring hypernucleus 
lifetimes. Experimental data testify to advisability of using shell ap- 
proach for description of structure and decays of hypernuclear re- 
sonances. The detailed study of weak hypernucleus decays enables 
to investigate the problem of quark hypernucleus structure. It is 
noted that study of hypernucleus decays will enable to answer the 
question: which nucleus characteristics require the apparent ac- 
count of quark degrees of freedom. 30 refs.; 4 figs. 


18732 (JINR—D-4-87-692) Proceedings of the Interna- 
tional conference on the theory of few body and quark-ha- 
dronic systems. Ivashkevich, Eh.V.; Kolesova, B.B. (eds.). 
(Joint Inst. for Nuclear Research, Dubna \USSR)). 1987. 
473p. (RU;EN). (CONF-8706149—). NTIS (US Sales Only), 
PC A20/MF AO1. Order Number DE89780056/JAW. 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

The papers in these proceedings were abstracted separately. 


18733 (JINR—D-7-87-68, pp 313-321) Measurement of 
charge radii of Ce, Nd, Sm, Gd nuclei by resonance scattered 
laser radiation. Gangrskij, Yu.P.; Gradechny, Ch. Zem- 
lyanoj, S.G.; Iliev, S.N.; Marinova, K.P.; Markov, B.N.; 
Oganesyan, Yu.Ts.; Khaon Tkhi Kim Khueh; Chan Kong 
Tam. 1987. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Measurements of charge radii (CR) of Ce, Nd, Sm and Gd 
isotopes with the neutron number from 82 to 96 are described. Dif- 
ferences in mean-square CR of neighbouring even-even nuclei are 
determined by measuring isotope shifts (IS) in optical spectra of 
atoms. The method of resonance excitation of atomic levels by laser 


radiation and detection of photons emitted at. 14 refs.; 4 figs.; 3 
tabs. 


18734 (JINR—D-7-87-68, pp 308-312) Investigation on 
the isotope change of charge radii and electromagnetic mo- 
ments for radioactive nuclei by resonance atom photoioniza- 
tion with mass separator IRIS. Alkhazov, G.D.; Barzakh, 
A.E.; Buyanov, N.B. and others. (AN SSSR, Leningrad. 
Inst. Yadernoj Fiziki). 1987. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1l. Order Number DE89780058/ 
JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Measurements of isotope shifts (IS) and the hyperfine struc- 
tures (HFS) of optical lines for Eu, Tm, Sm, Nd, Ho isotope chains 
are carried out by the method of resonance photoionization at the 
IRIS mass-separator. The information on the isotope change of 
charged radii (CR) and electromagnetic nuclei momerts is obtained 
from IS and HFS analysis. Sharp dependence of 3P nuclei change 
behaviour on Z in the region of 50=Z, N82 is detected. The 
change of 3P dependence on jump at Z=63 to comparatively 
smooth at Z=69 is established for nuclei in the region of strongly 
deformed and transition nuclei (82<N<100). The 3P isotope 
changes are shown to be sensitive to the choice of effective interac- 
tion, that can be useful when choosing the parameters of this inter- 
action on the basis of experimental data. 9 refs.; 4 figs. 
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18735 (JINR—D-7-87-68, pp 9-24) Prospects of investi- 
gations on heavy ion beams at Dubna. Flerov, G.N. 1987. (In 
Russian). NTIS (US Sales Only), PC A99/MF AO1. Order 
Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Exceptional prospects and possibilities of heavy ion (HI) 
beams for basic and applied investigations are shown. The history 
of HI beams application for synthesis of superheavy elements with 
Z>=102 is briefly described; the resuits obtained are presented; 
prospects for further investigations are outlined. Another aspect of 
investigations is to study the mechanism of nuclear reactions with 
HI, as well as to study properties of super-heavy isotopes of lightest 
nuclei. To author's opinion, the rapid growth of quantity and qual- 
ity of HI accelerators, and installations for carrying out investiga- 
tions will promote, to a great extent, the development and applica- 
tion of these exceptional possibilities especially when solving prob- 
lems, being inaccessible for another methods. 69 refs.; 6 figs. 


18736 (JINR—D-7-87-68, pp 636-648) Recent achieve- 
ments and trends in on-line mass separation. Roeckl, E. (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Investigations of nuclei far from the beta stability line allow 
to systematically persue nuclear structure studies into regions of 
anomalous neutron-to-proton ratios, and allow in particular to ob- 
serve new phenomena and gain new insights which are nor accessi- 
ble near the stability line. The mass-separator on-line to the heavy- 
ion accelerator UNILAC at GSI Darmstadt is used. The main fea- 
tures of this facility are briefly described, in particular the recent 
development of an ion source with bunched beam release, and re- 
sults from recent decay-spectroscopic measurements of mass-sepa- 
rated samples are presented. Collinear laser spectroscopy is applied 
to systematically determine isotope shifts and moments for long 
chains of indium and tin isotopes. Summarizing these results, a brief 
outlook without detailed references will be given on continuation 
of the present program at the UNILAC as well as on future possi- 
bilities with higher-enrgy heavy-ion beams. 46 refs.; 5 figs. 


18737 (JINR—D-7-87-68, pp 489-495) Effect of mass 
asymmetry of input channel of heavy ion reactions on the 
high-energy gamma radiation. Kamanin, V.V.; Kugler, A.; 
Penionzhkevich, Yu.Eh.; Sobolev, Yu.G.; Fomichev, A.S. 
1987. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE89780058/JAW. (CONF-8609159— 


ys 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The effect of mass asymmetry of the input channel of heavy 
ion reactions on the high-energy ‘y-quanta emission is investigated. 
The /sup 159/Tb+/sup 40/Ar(200, 300 MeV)/sup 181/Ta+/sup 
22/Ne(155 MeV), /sup 192/Os+/sup 15/N(147 MeV9) reactions 
with the formation of the Bi excited compound nucleus (CN) and 
the /sup 42/Sn+/sup 20/Ne(110 MeV), /sup 68/Zn+/sup 64/ 
Zn(290 MeV) reactions with the formation of the /sup 132/Nd ex- 
cited CN are studied. Direct methods for determination of the CN 
formation channel are used. They are based on the detection of 
characteristic x radiation of residual nuclei and CN fission frag- 
ments. The data obtained on high-energy ‘y-quanta yield in channels 
of CN formation point to the existence of the more complex mech- 
anism of ‘y-quanta emission than it has been considered before. It is 
impossible to confirm with certainty that any reaction parameters 
are mostly characteristic of the mechanism of y-quanta emisssion in 


heavy-ion reactions without additional investigations. 13 refs.; 8 
figs. 


18738 (JINR—D-7-87-68, pp 422-436) Recent heavy ion 
research of the University of Birmingham group. Karban, O. 
(Birmingham Univ. (UK). Dept. of Physics). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 
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From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Various aspects of the heavy ion research of the Birmingham 
University group are described in detail. Heavy ion scattering near 
Coulomb barrier, two-proton transfer reactions, fission of sd-shell 
nuclei, reactions with polarized heavy ions are investigated. The 
double-folding model employing the MZY nucleon-nucleon poten- 
tial has been successful is describing many heavy-ion scattering sys- 
tems in a wide range of masses and energies. The main aims were 
to search for evidence of proton pairing vibrations and to attempt 
to fit the absolute cross section values. Other aim was to search for 
evidence of the fission or large-cluster breakup of /sup 24/Mg and 
other sd-shell nuclei following inelastic excitation of the projectiles 
on a light target. Experiments with polarized /sup 6,7/Li can ex- 
plain the measured vector and second-rank tensor analyzing powers 


in the case of elastic scattering near the Coulomb barrier. 19 refs.; 
14 figs. 


18739 (JINR—D-7-87-68, pp 508-517) New results from 
dissipative diabatic dynamics and nuclear elastoplasticity. 
Noerenberg, W. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Technische Hochs- 
chule Darmstadt (Germany, F.R.). Inst. fuer Kernphysik). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

New results about dissipative diabatic dynamics and nuclear 
elastoplasticity, in particular on a self-consistent diabatic formula- 
tion, on first numerical calculations of dissipative diabatic dynamics 
in two collective degrees of freedom, on quasi-elastic recoil in cen- 
tral nucleus-nucleus collisions, on the diabatic hindrance of fusion 
reactions and on the diabatic emission of nucleons in central nucle- 
us-nucleus collisions are presented. 43 refs.; 3 figs.; 1 tab. 


18740 (JINR—D-7-87-68, pp 404-417) Experimental 
studies of high spin states in nuclei with Liverpool/Daresbury 
TESSA spectrometers. Sharpey-Schafer, J.F. (Liverpool 
Univ. (UK). Oliver Lodge Lab.). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780058/ 
JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

High-spin states (h=50,60) of /sup 132/Ce and /sup 152/Dy 
nuclei populated in nuclear reactions are investigated by means of 
the TESSA spectrometer as well as a recoil nucleus detector. y- 
spectra of strongly deformed bands are obtained; lifetime of these 
band levels are measured. Discrete bands with very high spins in 
the nuclei studied relate to very large and, probably, constant de- 
formations. Such experiments give the possibility for detailed study 
of the properties of deformed nuclear material with the 1:2 ratio of 
small and large axes. 47 refs.; 12 figs. 


18741 (JINR—D-7-87-68, pp 397-403) Oscillations of 
strength functions of beta decay. Alkhazov, G.D.; Batist, 
L.Kh.; Vitman, V.D.; Orlov, S.Yu. (AN SSSR, Leningrad. 
Inst. Yadernoj Fiziki). 1987. (In Russian). NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780058/ 
JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The results of experimental data analysis of the Gamow- 
Teller-B-transition strength distribution between levels is a daughter 
nucleus are presented. Distances between the levels populated in- 
tensively by f-transitions are shown to be not random variables. 
The density of spin-isospin excitations is turned out to be the peri- 
odical energy function, and the period of these of oscillations is in- 
versely proportional to the A mass number in a wide range of 
nuclei masses and it does not depend on the nucleus structure. 14 
refs.; 5 figs. 
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18742 (JINR—D-7-87-68, pp 378-389) Experiments for 
the investigation of proton radioactivity. Hoffman, S.; Arm- 
bruster, P.; Hessberger, F.P.; Munzenberg, G.; Schott, H.-J.; 
Zychor, I. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.); Warsaw Univ. (Poland)). 1987. 
NTIS (US Sales Only), PC A99/MF A01. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The results of study on the proton radioactive nuclei are 
presented. The measured decay properties of /sup 151/Lu and /sup 
147/Tm have been used as fix points in search experiments for fur- 
ther proton radioactive nuclei. The search has been extended for 
the lighter elements down to antimony (Z=51) and for the heavier 
elements up to bismuth (Z=83). Regions near closed shell 
(Z=50.82, and N=82) have been taken into consideration as well 
as regions where strong nuclear deformation are expected. Nuclei 
along the proton drip line have been produced in fusion evapora- 
tion reactions with beams of /sup 40/Ca, /sup 58/Ni and /sup 92/ 
Mo. Projectile energies have been chosen to produce compound 
nuclei with excitation energies from 40 to 60 MeV. This energy 
corresponds to an evaporation of 3 nucleons. Extremely neutron 
deficient nuclei could be produced with cross sections from 1 to 
100 yb in p2n evaporation channels. For decays of /sup 150,151/ 
Lu -> /sup 149,150/Yb, /sup 147/Tm -> /sup 146/Er, /sup 113/ 
Cs -> /sup 112/Xe, /sup 109/I -> /sup 108/Te half-lives and 
proton energies are obtained. Calculated p- and a-decay properties 
(Q/sub p/, Q/sub a/, T/sub 1/2,p/T/sub 1/2,a/, branching ratio) 
for /sup 155-157/Ta, /sup 159-161/Re, /sup 165,166/Ir, /sup 
171,173/Au, /sup 177,179/T1 are presented. The characteristics of / 


sup 185/Bi -> /sup 185/Pb decay are presented also. 23 refs.; 4 
figs.; 4 tabs. 


18743 (JINR—D-7-87-68, pp 350-363) LISE-facility and 
production of exotic nuclei at intermediate energies. Guille- 
maud-Mueller, D. (Institut National de Physique Nucleaire 
et de Physique des Particules, 75 - Paris (France)). 1987. 
NTIS (US Sales Only), PC A99/MF A0Ol1. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The LISE-facility and the production of exotic nuclei at in- 
termediate energies are discussed. The choice of reaction condi- 
tions, description of the recoil spectrometer LISE and report on ex- 
periments performed. The /sup 40/Ar (44 MeV/A)+Ta, /sup 86/ 
Kr(33_ MeV/A)+Ni, /sup 86/Kr(43MeV/A)+Au reactions are 
used. Isotopic distributions and two-dimensional plots of events Z 
versus time of flight are given. The first experiments on exotic 
nuclei at GANIL have demostrated the new experimental possibili- 
ties due to the combination at high beam intensity, favourable pro- 
duction mechanism and the use of a recoil spectrometer. Further 
improvements which are planned at GANIL concerning as well 
higher intensity as well as energy should increse the potential for 
getting more knowledge on light nuclei very far off stability. 39 
refs.; 13 figs.; 2 tabs. 


18744 (JINR—D-17-87-68, pp 292-307) Laser spectrosco- 
py in regions of spherical and deformed nuclei. Neugart, R. 
(Mainz Univ. (Germany, F.R.). Inst. fuer Physik). 1987. 
NTIS (US Sales Only), PC A99/MF A01. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Certain transitional as well as deformed regions of nuclei re- 
quire a much more detailed view of the nuclear shape parameters. 
It has been discussed two such examples which have been inves- 
tiagted recently. The first deals with the region beyond Z=82 and 
N=126, where there has been a continueing discussion about the 
nature of strong octupole correlations observed in the nuclear spec- 
tra. The second, on the contrary, deals with the nearly spherical 
Cd, In and Sn isotopes (Z{similar—to}50) between the major neu- 
tron shell closures at N=50 and N=82. The laser spectroscopic re- 
sults also include rich information about the ground (and isomeric) 
state spins and moments of which the latter are often only qualita- 
tively reproduced by the pertinent model calculations. The discus- 
sion is focused on two nuclei of which the magnetic moments are 
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of particular relevance for the nuclear structure: /sup 207/TI is the 
only heavy nucleus with a single s/sub 1/2/ proton state in a 
doubly magic core, and the very neutron-rich /sup 11/Li - if not 
strongly deformed - should be doubly magic (Z=2, N=8) with a 
single p/sub 3/2/ valence proton. As demonstrated by a few exam- 
ples of recent results, the laser spectroscopic techniques have re- 
vealed many details in the systematics of nuclear moments and radii 
which are not accounted for by the commonly rather global de- 
scriptions. 60 refs.; 7 figs. 


18745 (JINR—D-7-87-68, pp 275-291) New trends in 
studying nuclei far from stability. Hamilton, J.H. (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Physics). 1987. NTIS 
(US Sales Only), PC A99/MF AOi. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

In this work the attention have been concentrated on two 
new directions in studies of nuclei far from stability. First direction 
is an on-line nuclear orientation (NO) by means of helium refrigera- 
tion for numbers of years. It is noted that measurements of the tem- 
perature dependence of the angular anisotropy of radiation by ori- 
ented nuclei (preliminary implanted into a foil and cooled to 4K) 
yield information on the levels in daughter nucleus, on B and a 
decay and nuclear shape. Another important area opened by NO is 
the measurements of spin and magnetic momenta of ground and iso- 
meric nuclei, E2/M1 mixing ratios. Second direction is related with 
recoil mass spectrometer (RMS). Uses of RMS will include separa- 
tion of elements such as Zr, Mo, Ta, which are hard to extract 
from present systems and elements with half-lives down to ms and 
even ps. 61 refs.; 14 figs.; 3 tabs. 


18746 (JINR—D-7-87-68, pp 82-102) Entrance channel 
limitation of fusion. Armbruster, P. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99/MF AOI. 
Order Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The results of investigations of the heavy ion reactions are 
presented. The fusion channel probabilities for symmetric systems 
(on the example of /sup 90/Zr+/sup 90/Zr) and asymmetric sys- 
tems (on the example /sup 90/Zr+/sup 124/Sn) are considered. 
The entrance channel limitation of fusion at the Bass barrier is de- 
scribed by the fusion probability at this barrier. Probability p(B/sub 
b/) strongly decreases with the fissility for fissilities above the 
threshold value 0.72. Isotopic trends are found. There are not ex- 
plained by the extra-push model. The double magic /sup 90/Zr+/ 
sup 90/Zr system shows smaller barrier shifts and small fluctuations 
values compared to the heavier Zr isotopes. The largest barrier 
shifts and fluctuations are found for the system using /sup 96/Zr. 
With the number of neutrons outside the atomic N=50 shells the 
barrier shift and fluctuation increase. For the production of heavy 
elements using actinide targets the limitation in the entrance chan- 
nel most urgently has to be measured reliably. Beams of /sup 22/ 
Ne, /sup 26/Mg, /sup 30/Si together with target between /sup 
232/Th and /sup 244/Pu are used. The system with an excitation 
energy of 15-20 MeV is cold enough to profit from the shell stabili- 
zation of the deformed superheavy system /sup 266/109. A y-cas- 
cade finally cools the system to reach the ground state of /sup 266/ 
109. 41 refs.; 12 figs.; 2 tabs. 


18747 (LUIP—8513) Evidence for azimuthal correlations 
in inelastic interactions of *°Fe nuclei in emulsion at 2.5A 
GeV/C. Azimov, S.A.; Bengus, L.E.; Boudarenko, A.I. 
(Lund Univ. (Sweden)). Sep 1985. 24p. (LUNFD6/ 
NFFK—7066-1-13(1985)). NTIS (US Sales Only), PC A03/ 
oe - OSTI; GPO Dep. Order Number DE88780151/ 

Azimuthal correlations in angles between various types of 
charged secondary particles from inelastic interactions of relativis- 
tic **Fe nuclei with the nuclei of nuclear emulsions have been in- 
vestigated. It is observed that all types of charged secondaries pro- 
duced are emitted asymmetrically in the azimuthal plane. The 
degree of azimuthal asymmetry increase of impact parameter. We 
have also observed that particles belonging to different kinematical 
regions of the nucleus-nucleus interaction (intergroup correlation) 
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have a tendency to be emitted to the opposite sides in the azimuthal 
plane. 


18748 (NEANDC—245-U, pp 298-313) Capabilities and 
plans for preequilibrium nuclear reaction measurements at 
target-4 LAMPF. Haight, R.C.; Ullmann, J.L.; Lisowski, 
P.W.; Wender, S.A. and others. (Los Alamos National Lab., 
NM (US)). 1988. NTIS (US Sales Only), PC A15/MF A0Ol1. 
Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The Target-4 neutron source at the Los Alamos Meson 
Physics Facility (LAMPF) has recently been commissioned and 
used as a “white” source of fast neutrons from 1 to 500 MeV. A 90- 
meter flight path at a neutron production angle of 15 degrees has 
been characterized for neutron flux and spectral shape. The flux 
and shape agree well with calculated values showing that this is 
indeed an intense and useful white neutron source. Initial measure- 
ments of the /sup 12/C(n,p) reaction at forward angles have been 
made in the energy range 50 to 500 MeV. The results point the 
way to improve detector schemes and to a program of (n,p) cross 
section measurements in the energy range where preequilibrium 
processes dominate much of the charged-particle emission spectra. 


18749 (NEANDC—245-U, pp 129-142) Review of phe- 
nomenological models for angular distributions and their com- 
parison with generalized preequilibrium models incorporating 
a free scattering kernel. Bozoian, M. (Los Alamos National 
Lab., NM (US)). 1988. NTIS (US Sales Only), PC A15/MF 
A01. Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

A review of the new Kalbach systematics of continuum an- 
gular distributions extended to higher energy for nucleon-induced 
and -emitted preequilibrium reactions is discussed. The basis for the 
systematics is compared and contrasted with the generalized pree- 
quilibrium exciton model incorporating a free-scattering kernel. 
Comparisons of angular distributed spectra obtained from these two 
methods, both of which have been implemented in the GNASH 
preequilibrium, statistical nuclear-model code, with measured spec- 
tra encompassing an incident energy range from 25 to 200 MeV for 
several targets from /sup 12/C to /sup 209/Bi, are presented. 


18750 Precompound nucleon angular distributions in the 
continuum. Blann, M.; Scobel, W.; Plechaty, E. (Lawrence 
Livermore Nat. Lab., Livermore, CA (US)). pp v of Nucle- 
ar physics: Recent trends and developments. Wilhelmi, Z.; 
Szeflinska, G.; Kicinska-Habior, M. New York, NY; Har- 
wood Academic Pub. (1987). (CONF-8509159—). 

From 17. international summer school on nuclear physics; 
Mikolajki, Poland (2 Sep 1985). 

Angular distributions for nucleon induced reactions (incident 
energies 14 to 90 MeV) leading to precompound nucleon emission 
in the continuum (emitted particle energies 9-70 MeV) are calculat- 
ed based on nucleon-nucleon scattering kinematics for an incident 
nucleon on a Fermi gas. Analytical expressions due to Kikuchi and 
Kawai are used for the single scattering kernel. The geometry de- 
pendent hybrid model is used to generate the differential cross sec- 
tions for first, second, etc. order scattering, these weightings being 
used to fold the single scattering kernel. Results are found to repro- 
duce all experimental angular distributions quite well at angles in 
the 20° to 90° range. Ad-hoc modifications to approximate quantal 
effects and Coulomb deflections are explored, but the results do not 
seem to offer a consistent means of reproducing back angle yields, 
and give generally poorer results at very forward angles. 
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6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 18762, 18903 


6512 Nuclear Properties And Reactions, A=1-5, 
Experimental 


18751 (CEA-CONF—9423) Electron Scattering on deute- 
rium. Platchkov, S. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Nucleaire a Haute Energie). 1987. 12p. (In French). 
(CONF-8709402—). NTIS (US Sales Only), PC A03/MF 
AOl. Order Number DE88756856/JAW. 

From The Joliot-Curie 1987 nuclear physics school; Mau- 
buisson, France (14 Sep 1987). 

Selected electron scattering experiments on the deuteron 
system are discussed. The main advantages of the electromagnetic 
probe are recalled. The deuteron A(q/sup 2/) structure function is 
analyzed and found to be very sensitive to the neutron electric 
form factor. Electrodisintegration of the deuteron near threshold is 
presented as evidence for the importance of meson exchange cur- 
rents in nuclei. 


18752 (JINR—D-4-87-692, pp 105-112) Determination of 
the nuclear vertex function /sup 3/He->ppn from the /sup 
3/Hep-> pppn reaction data at the /sup 3/He momenta of 2.5 
and 5 GeV/c. Blinov, A.V.; Chuvilo, I.V.; Ergakov, V.A. 
and others. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. NTIS (US Sales Only), 
PC A20/MF AOl. Order Number DE89780056/JAW. 
(CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

The nuclear vertex function (NVF) of the /sup 3/He -> 
ppn disintegration is extracted from the /sup 3/Hep -> pppn reac- 
tion data at the /sup 3/He momenta of P/sub (sup 3)He/=2.5 and 
5 GeV/c. The data are obtained in the 4 geometry by means of a 
80 cm ITEP liquid bubble chamber exposed to the /sup 3/He 
beams. To compare the theory with the experimental data NVF’s 
were calculated for two NN potentials: the Reid potential and the 
Yamaguchi separable S-wave potential. The results obtained evi- 
dence that dealing with the conventional realistic potentials one 
cannot describe the available experimental data on few-nucleon sys- 
tems. 15 refs.; 9 figs. 


18753 (JINR—D-7-87-68, pp 364-377) Study on the 
strong neutron-rich nuclei of lightest elements. Penionzhke- 
vich, Yu.Eh. 1987. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Neutron-rich nuclei are under discussion. For 20 years, 
passed since the first works on determination of the neutron bound- 
ary of the lightest element stability, a lot of investigations have 
been carried out. 8 neutron-rich nuclei in the quasistationary state: / 
sup 2/n, /sup 4/n, /sup 4/H, /sup 6/H, /sup 5/He, /sup 7/He, / 
sup 9/He, /sup 10/Li, /sup 13/Be, have found. Besides, 3 nuclei: / 
sup 3/n, /sup 5/H, /sup 7/H, have been detected neither as stable 
nor as quasistationary. Systematic investigation of neutron-rich 
nuclei of helium, hydrogen and polyneutrons in the reactions with 
heavy ions has been carried out in this paper using a magnetic ana- 
lyser. Classifying the neutron binding energy in the lightest element 
nuclei, one can make the conclusion that the existence of the /sup 
6/n, /sup 8/n, /sup 7/H, /sup 10/He, /sup 12/He, /sup 13/Li 
stable systems is possible. 7 figs.; 1 tab.; 26 refs. 


18754 (JINR-D—1-88-329) Narrow diproton resonances 
in the np -> ppz/sup -/ reaction. Troyan, Yu.A.; Nikitin, 
A.V.; Pechenov, V.N. and others. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1988. 12p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO! - 
OSTI; INIS. Order Number DE88705785/JAW. 
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Submitted to the journal Z. Phys. and to the Organizing 
Committee of the 9-th International seminar on the problems of 
high energy physics, Dubna, 1988. 

The effective mass distributions of two protons from the re- 
action np -> ppz7/sup -/ at P/sub n/=1.25; 1.43; 1.72 and 2.23 
GeV/c (about 19000 events) are presented. The data have been ob- 
tained in an exposure of the Im HBC of the High Energy Labora- 
tory, JINR to monochromatic neutrons (AP/sub n//P/sub n/ ~ 
3%). Sixteen diproton resonances with the true width of 1 MeV/c/ 
sup 2/ are found out using rather high statistics. The effective mass 
range from 1876 to ~ 2300 MeV/c/sup 2/ has been investigated. 
Resonance effects are present in the whole range. 20 refs.; 8 figs.; 2 
tabs. 


18755 (JINR-R—1-88-143) Investigation of correlations 
between kinematic variables of pions and cumulative protons 
in nuclear-nuclear interactions at 4.2 GeV/c per nucleon. 
Gulkanyan, G.R.; Ravinovich, I.M.; Cheplakov, A.P. (Ere- 
vanskij Fizicheskij Inst. (USSR); Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1988. 5p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1 - OSTI; INIS. Order Number DE88705807/ 
JAW. 

Kinematic correlations between 7/sup -/-mesons and cumu- 
lative protons in d, He, C interactions with carbon nuclei at a pri- 
mary momentum of 4.2 GeV/c per nucleon have been investigated. 
A marked increase of average rapidity and decrease of the average 
emission angle of accompanying pions is observed with decreasing 
the transverse momentum of cumulative protons in the p/sub 1// 
sup p/<0.3 GeV/c region. Such a dependence is not explained by 
the existing version of the Dubna cascade model. 6 refs.; 6 figs. 


18756 (JINR-R—1-88-192) Fast neutron production (P/ 
sub n/ = 1 GeV/c) in /sup 12/Cp and /sup 12/C/sup 12/C 
interactions at p/sub c/=4.2 GeV/c per nucleon. Bekmir- 
zaev, R.N.; Muminov, M.M.; Sultanov, M.U.; Grishin, 
V.G.; Tas, P.; Dolejshi, I.; Trka, Z. (Samarkandskij Gosu- 
darstvennyj Univ. (USSR); Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy; Karlova Univ., 
Prague (Czechoslovakia)). (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1988. 7p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0O1 - OSTI; 
INIS. Order Number DE88705809/JAW. 

Multiplicity, momentum and angular characteristics of sec- 
ondary fast neutrons (p/sub n/21 GeV/c) in elastic /sup 12/Cp, / 
sup 12/C/sup 12/C and /sup 12/C/sup 12/C(M) interactions have 
been obtained. These are analyzed by the secondary neutral stars 
generated by neutrons in a 2 m propane bubble chamber. Neutrons- 
spectators (N/sub n//sup st/) from a projectile-nucleus (/sup 12/C) 
and neutrons-” participants” (N/sub n//sup part/) with p/sub n/=1 
GeV/c have been separated. Experimental data on inelastic CC 
interactions are satisfactorily described by the cascade model of nu- 
clear collisions. 9 refs.; 2 figs.; 3 tabs. 


18757 Energy dissipation in nucleus-nucleus collisions: II. 
The transition from mean field to nucleon-nucleon regimes. 
Viola, V.E. Jr. (Indiana Univ., Bloomington, IN (US));. pp 
v of Collective motion and giant resonances. Wilhelmi, Z.; 
Kicinska-Habior, M. New York, NY; Harwood Academic 
Pub. (1986). (CONF-8309169—). 

From 15. international summer school in nuclear physics; 
Mikolajki, Poland (5 Sep 1983). 

The fission fragment-angular correlation technique has been 
used to derive linear momentum transfer distributions for collisions 
of /sup 20/Ne and lighter projectiles with heavy target nuclei. The 
systematics of these data indicate that above projectile energies of 
E/A = 40-50 MeV, the probability for complete fusion becomes 
negligible and the fraction of fusion-like events is also small. The 
ratio of the most probable momentum transfer for fusion-like proc- 
esses to the beam momentum is found to decrease in proportion to 
the projectile E/A above the Coulomb barrier. The maximum 
value of both the most probable linear momentum transfer per nu- 
cleon, rho/sub parallel//cup mp//A, and the average value, [rho- 
parallel]/A, appear to be nearly independent of projectile mass for 
all heavy ions from /sup 6/Li to /sup 20/Ne;i.e. (rho/sub parallel// 





65 PHYSICS II 
6512 Nuclear Properties And Reactions, A= 1-5, Experimental 





sup mp/)max/A = 180 MeV/c and [rhoparallel]max/A ~ 140 
MeV/c respectively. On a per nucleon basis protons are not the 
most effective agents of linear momentum transfer, a result that can 
be understood qualitatively in terms of the intranuclear cascade 
model. 


6513 Nuclear Properties And Reactions, A=6-19, 
Experimental 


18758 (INIS-BR—1410, pp 142-150) /sup 10/B (/sup 7/ 
Li, /sup 7/Be)/sup 10/Be charge-exchange reaction. Etche- 
goyen, A. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina)). 1987. NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88705521/JAW. (CONF- 
8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

It is analysed the mechanisms: direct charge-exchange 
through the two-body residual force (Q/sub opt/ {similar—to} 0.2 
MeV, which is close to the reaction Q-value of - 1,42 MeV); and 
single-Nucleon Knock-on exchange (SNKE) due to the intereacting 
nucleons being undistinguishable. These mechanisms are analysed in 
detail for producing /sup 10/B (/sup 7/Li, /sup 7/Be)/sup 10/Be 
reaction. The experience was carried out at the Tandar Laboratory 
using conventional electronics. The elastic scattering was simulta- 
neously measured in order to obtain an optical model parameter set. 
(M.C.K.). 


18759 (JINR—D-4-87-692, pp 396-404) Experimental in- 
vestigations of multineutron systems. Penionzhkevich, 
Yu.Eh. 1987. (In Russian). NTIS (US Sales Only), PC A20/ 
MF AOl. Order Number DE89780056/JAW. (CONF- 
8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Data of experimental investigations of multineutron systems 
are discussed. The obtained results concerning superheavy hydro- 
gen isotopes (A>3) show, that quasistationary states exist for sys- 
tems with odd number of deuterons (/sup 4/H and /sup 6/H). Sys- 
tems with even number of neutrons (/sup 5/H and /sup 7/H), if 
they exist, possess very large width. /sup 5/H nucleus appeared to 
be more stable, as compared to /sup 4/H nucleus. /sup 5/He, /sup 
7/He and /sup 9/He nuclei are nucleon-unstable ones. /sup 8/He 
nucleus is stable with respect to decay to /sup 6/He+2n to 2.14 
MeV. This value exceeds stability of /sup 6/He nucleus by 1.4 
MeV. 15 refs.; 3 figs.; 1 tab. 


18760 (JINR—D-7-87-68, pp 341-349) Structure of the 
light nuclei. Ajzenberg-Selove, F. (Pennsylvania Univ., 
Philadelphia (USA)). 1987. NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Review of the information on several light isobars is given 
with concentration on experiments since 1984 and on reactions 
which generally do not involve heavy ions. The isobars with 
A=6,7,14,16,18,20 are considered. 38 refs.; 12 figs. 


18761 (TRI-PP—88-67) The (n,p) reaction as a probe of 
nuclear structure. Jackson, K.P.; Celler, A. (TRIUMF, Van- 
couver, British Columbia (Canada)). Aug 1988. 8p. (CONF- 
880386—11). NTIS (US Sales Only), PC A02/MF AOl1 - 
OSTI,; 1; GPO Dep. Order Number DE89005059/JAW. 

From International conference on spin-observables of nucle- 
ar probes; Telluride, CO, USA (14 Mar 1988). 

In the context of studies of the (p,n) reaction, the (n,p) reac- 
tion can be viewed as inducing “reverse” spin-flip transitions in iso- 
spin space. For a variety of reasons there are important distinctions 
to be drawn before the (p,n) and (n,p) reactions as probes of nucle- 
ar structure. The most obvious difference in studies of the two 
charge exchange reactions is that the one is well established while 
the other, (n,p), is still in its infancy. The pioneering studies of the 
(n,p) reaction at 152 MeV on nuclear targets by Measday and Pal- 
mieri were limited by low counting rates and an energy resolution 
of 6 MeV. More recently Brady has developed an (n,p) facility uti- 
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lizing a collimated neutron beam at energies up to 65 MeV. For 
most applications involving the distorted wave impu!se approxima- 
tion (DWIA) higher energies are preferred. The TRIUMF (n,p) fa- 
cility is the first in operation to exploit the (n,p) reactions as a de- 
tailed probe of nuclear structure at energies above 65 MeV. In 
terms of nuclear structure the initial experiments suggest a role for 
the (n,p) reaction significantly different from that associated with 
the (p,n) studies. In isospin space all targets are 100% polarized and 
the majority exhibit a neutron excess with the consequence that T/ 
sub z/ = (N - Z)/2 > O. Thus for all targets but 'H and *He the 
operator associated with the (n,p) reaction is uniquely isospin rais- 
ing (T/sub i/ = T/sub z/, T/sub f/ = T/sub z/ + 1). The obvi- 
ous consequence of this restriction is the absence of Fermi transi- 
tions but the impact on Gamow-Teller and other collective transi- 
tions is dramatic. Finally there are some specific nuclear transition 
matrix elements which can be estimated on the basis of (n,p) meas- 
urements. Detailed discussion of these important applications of the 
probe lies beyond the scope of this article but brief reference will 
be made to two examples in the context of a specific experimental 
result in the conclusions. 45 refs., 10 figs. 


18762 Neutron spectra, recoil momenta and PI° produc- 
tion cross sections for reactions induced by 10-100 MeV/nu- 
cleon heavy ions. Blann, M. (Lawrence Livermore Nat. 
Lab., Livermore, CA (US)). pp v of Nuclear physics: 
Recent trends and developments. Wilhelmi, Z.; Szeflinska, 
G.; Kicinska-Habior, M. New York, NY; Harwood Aca- 
demic Pub. (1987). (CONF-8509159—). 

From 17. international summer school on nuclear physics; 
Mikolajki, Poland (2 Sep 1985). 

The Boltzmann master equation model has been applied to 
the question of precompound nucleon de-excitation of reactions in- 
duced by 10-100 MeV/nucleon (c.m.) heavy ions. Test systems of / 
sup 16/0 + /sup 60/Ni and /sup 27/Al + /sup 86/Kr were se- 
lected. Experimental neutron spectra in coincidence with evapora- 
tion residue and fission fragments from the /sup 20/Ne + /sup 
165/Ho system were reproduced quite well by the master equation 
with exciton numbers between 20 and 23. Results show major frac- 
tions of the excitation and up to 35 nucleons removed during the 
coalescence-equilibration period. The linear momentum transfer 
predicted by the master equation is shown to be in good agreement 
with a broad range of data. Extension of the master equation to 
predict sub-threshold 7° production cross sections is shown to give 
satisfactory agreement with a large number of experimental results. 


6514 Nuclear Properties And Reactions, A= 20-38, 
Experimental 


18763 (INIS-SU—68, pp 590) Gamma radiation angular 
distributions from decay of analog resonance in /sup 37/Cl. 
Vodin, A.N.; Korda, L.P.; Nazarova, T.S.; Nemashkalo, 
B.A.; Khomyakov, G.K. 1988. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE89780021/JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


6515 Nuclear Properties And Reactions, A=39-58, 
Experimental 


18764 (FEI—1886) Parametrization of resonance struc- 
ture of cross section of the /sup 58/Fe(y,n)/sup 57/Fe near a 
threshold. Kitaev, V.Ya.; Rogov, A.V.; Abramov, A.I. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1988. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI - OSTI; 
INIS. Order Number DE88705625/JAW. 

The values of resonance structure parameters of photonu- 
clear reaction cross sections on /sup 58/Fe nucleus in the energy 
range 5-100 keV are obtained. Experimental spectrometric data are 
received using the time-of-flight method with the resolution of 14- 
30 ns/m on the basis of the PEI pulse microtron. The improved 
method of apparatus spectra processing is tested, in the develop- 
ment of which the theory of optimal statistical solutions and con- 
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trolled random processes is used. Radiation S/sub y/ = (3.6 +- 
1.0) x 10/sup -5/ and neutron S/sub n/ (8.9 +- 5.3) x 10/sup -4/ 
strength functions are evaluated. 7 refs.; 1 fig.; 1 tab. 


18765 (INIS-SU—68, pp 593) Partial cross sections for 
the /sup 50/Ti(p-bar,y/sub i/)/sup 51/V reaction. Nemash- 
kalo, B.A.; Shebeko, K.V.; Kuptsov, G.N. 1988. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE89780021/JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18766 (NEANDC—245-U, pp 233-243) Contribution of 
direct processes to inelastic neutron scattering. Ignatyuk, 
A.V.; Lunev, V.P. (Obninsk Univ. (SU). Inst. of Physics 
and Power Engineering). 1988. NTIS (US Sales Only), PC 
A15/MF AOl1. Order Number DE88756885/JAW. (CONF- 
880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The analysis was made for the results of direct process con- 
tribution to the observed spectra of inelastic neutron scattering with 
the initial energies 14 and 26 MeV. The uncertainties of theoretical 
description for integrated direct transitions cross-sections associated 
with the available data on spectral distribution of nuclear coherent 
multipole excitation intensities are discussed. 


18767 (NEANDC—245-U, pp 305-313) SMD- plus 
SMC-calculations below 30 MeV neutron incidence energy. 
Kalka, H.; Toryman, M.; Seeliger, D. (Technische Univ., 
Dresden (DD)). 1988. NTIS (US Sales Only), PC A15/MF 
A011. Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The statistical reaction model is used for calculations of neu- 
tron-induced particle emission spectra and angular distributions for 
/sup 52/Cr, /sup 56/Fe, /sup 65/Cu and /sup 93/Nb from 5 to 26 
MeV. It bases on a clear separation between statistical multistep 
compound and statistical multistep direct processes. 


18768 (NEANDC—245-U, pp 327-330) Inelastic scatter- 
ing of 14 MeV neutrons by iron nuclei. Lychageen, A.A.; 
Lunev, V.P.; Zhuravlev, B.V.; Salnikov, O.A.; Titarenko, 
N.N. (Obninsk Univ. (SU). Inst. of Physics and Power En- 
gineering). 1988. NTIS (US Sales Only), PC A15/MF AO1. 
Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Double differential neutron emission spectra from iron have 
been measured by time of flight method with a time resolution 
about 0.45ns/m. The direct contribution to the neutron emission 
spectra have been calculated using DWBA and CC theory. Contri- 
butions from statistical and direct reactions are found to reproduce 
well the experimental data. 


18769 (NEANDC—245-U, pp 17-36) Pre-equilibrium re- 
actions induced by neutrons up to 40 MeV (experimental 
data). Seeliger, D. (Technische Univ., Dresden (DD)). 1988. 
NTIS (US Sales Only), PC Ai5/MF A0Ol. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

A brief review is presented concerning neutron induced par- 
ticle spectra for incident energies above 5 MeV for /sup 93/ Nb, 
natural lead, /sup 184/ W, /sup 54/ Fe, /sup 56/ Fe, /sup 92/ Mo, 
/sup 94/ Mo, /sup 95/ Mo, /sup 96/ Mo, /sup 90/ Zr, /sup 89/ Y 
and /sup 63/ Cu. 
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18770 (NEANDC—245-U, pp 39-51) Precompound Re- 
actions Induced by Nucleons and Light Ions with Energies 
above 40 MeV. Machner, H. (Kernforschungsanlage Juelich 
G.m.b.H. (DE). Inst. fuer Kernphysik). 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The continuous part in the energy spectra of secondary emit- 
ted particles is discussed. Besides the gross properties, nuclear 
structure and charge dependent effects are considered. It is shown 
that a quasi-free nucleon-nucleon scattering is the first and dominat- 
ing step of the reaction. A moving source parameterization of the 
spectra for bombarding energies up to several hundreds of GeV is 
discussed. 


18771 Energy dissipation in nucleus-nucleus collisions: 
Damped collisions. Viola, V.E. Jr. (Indiana Univ., Bloom- 
ington, IN (US));. pp v of Collective motion and giant re- 
sonances. Wilhelmi, Z.; Kicinska-Habior, M. New York, 
NY; Harwood Academic Pub. (1986). (CONF-8309169—). 

From 15. international summer school in nuclear physics; 
Mikolajki, Poland (5 Sep 1983). 

Counter measurements of discrete nuclidic yields are dis- 
cussed for the reaction of /sup 56/Fe projectiles with targets of / 
sup 46/Fe, /sup 165/Ho, /sup 209/Bi and /sup 238/U. A position- 
sensitive nuclide detection system capable of AZ/Z = 0.5 and AA/ 
A = 0.7 charge and mass resolution, as well as systematic methods 
of data analysis, are described. The data are generally consistent 
with a model of energy dissipation based on statistical nucleon ex- 
change. However, the centroids of the measured distributions are 
found to drift in a direction opposite that of the static potential 
energy surface. Also, for low energy losses, a negative value of the 
neutron-proton correlation coefficient rho/sub NZ/ is determined 
for all systems and structures is observed in the energy spectra of 
quasielastic fragments formed in the symmetric Fe + Fe system. 
These results suggest the possible need for another (or more sophis- 
ticated) mechanism of energy loss for peripheral collisions. 


6516 Nuclear Properties And Reactions, A=59-89, 
Experimental 


18772 (IFUSP-P—721) Experimental measurements of 
elastic scattering for medium-heavy ion collisions at energies 
near of Coulomb barrier. Acquadro, J.C.; Liguori Neto, R.; 
Tenreiro, C.F.; Freitas, P.A.B.; Aleixo, L.A.G.; Nemes, 
M.C.; Ramirez, G. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica; Chile Univ., Santiago. Dept. de Fisica). (Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica). Jul 1988. 9p. (CONF- 
8809285—). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88705477/JAW. 

From 11. Workshop on Nuclear Physics in Brazil; Sorocaba, 
Brazil (5 Sep 1988). 

Angular distribution of elastic scattering were measured for 
the /sup 16/0 +/sup 46,50/ Ti and /sup 12/C, /sup 16/0, /sup 
19/F +/sup 64,68/ Zn collisions at energies near the Coulomb bar- 
rier. The measurements were made with the 8 UD Pelletron Accel- 
erator of U.S.P. (M.W.O.). 


18773 (JINR-R—7-88-145) (/sup 20/Ne,a) and (/sup 40/ 
Ar,a) reactions on monocrystal germanium target. Bugrov, 
V.N.; Epifanenkov, F.E.; Karamyan, S.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions). 1988. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1 - OSTI; INIS. Order Number DE88705836/ 
JAW. 

Submitted to the journal Izv. Akad. Nauk SSSR, Ser. Fiz. . 

Alpha-particle emission induced by 5 MeV/nucleon heavy 
ions was investigated using the blocking effect. Alpha-particle de- 
tection was performed by means of cellulose nitrate track detectors. 
The blocking reflexes of crystallographic directions and their quan- 
titative characteristics are determined and the spectral and angular 
distributions of a particles are measured. The parameters of the 
blocking minima make it possible to estimate the duration of a par- 
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ticle emission. On this basis the role of a particle sources such as 
compound nucleus decay and deexcitation of the products of inelas- 
tic collisions of complex nuclei has been established. 9 refs.; 4 figs.; 
3 tabs. 


18774 (KIYI—87-31) /sup 86/Y decay. Belyavenko, 
V.S.; Vishnevskij, I.N.; Zheltonozhskij, V.A.; Maznyj, I.A.; 
Patlan’, Yu.V.; Reshit’ko, S.V.; Ukhin, M.D.; Shapovalova, 
I.P. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). 1987. 21p. (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705935/ 
JAW. 

The scheme of /sup 86/Sr levels populated in /sup 86/Y 
decay was studied. y-ray spectra, angular y-y-correlations with use 
of detectors made of super-pure germanium were measured. The 
spins of some excited states were unambigously establishing. Above 
20 new y-transitions were detected. The scheme of /sup 86/Sr 
levels was considerably extended. The obtained results were dis- 
cussed. An original programme Stream for registration and treat- 
ment of correlation events was described. 20 refs.; 6 figs.; 3 tabs. 


18775 (NEANDC—245-U, pp 221-230) Multistep com- 
pound reactions. Hodgson, P.E.; Chadwick, M.B. (Nuclear 
Physics Lab., Oxford, NJ (US)). 1988. NTIS (US Sales 
Only), PC Ai5/MF A0Ol. Order Number DE88756885/ 
JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The quantum-mechanical theory of pre-equilibrium reactions 
due to Feshbach, Kerman and Koonin is applied to analyse the 
interactions of 14 MeV neutrons and protons with /sup 59/Co, / 
sup 89/Y and /sup 93/Nb. The accuracy of the calculations has 
been improved in several respects, in particular by the use of realis- 
tic wavefunctions in the nuclear interior and by a more refined 
treatment of the neutron-proton cascade including the distinguisha- 
bility of neutrons and protons. The results of the improved multis- 
tep compound calculations are compared with neutron and proton 
emission spectra. 
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18776 (CONF-890161—1) Extended emission sources ob- 
served via two-proton correlations. Awes, T.C.; Ferguson, 
R.L.; Obenshain, F.E.; Plasil, F.; Young, G.R.; Pratt, S.; 
Chen, Z.; Gelbke, C.K.; Lynch, W.G.; Pochodzalla, J. (Oak 
Ridge National Lab., TN (USA)). 1989. Contract AC05- 
840OR21400. 6p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89006623/JAW. 

From 17. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegg, Austria (15 Jan 1989). 

Two-particle correlations between light particles emitted in 
heavy-ion reactions may be used to extract information on the spa- 
tial extent and time development of the emission source. Such 
measurements have provided evidence for the formation and decay 
of localized regions of high excitation. An interesting aspect of 
these measurements is the observation that the less energetic parti- 
cles are emitted from sources of larger apparent dimensions. This 
has been interpreted as an indication that the lower energy particles 
are emitted at a later, more equilibrated stage of the reaction. As 
originally pointed out by Koonin, the dependence of the two-parti- 
cle correlation on the direction of the relative momentum, with re- 
spect to the direction of emission, may provide information on the 
source lifetime and shape. Although spatial and temporal effects are 
not strictly distinguishable, a long-lived spherical emission source 
will have a characteristically prolate appearance, elongated in the 
direction of emission. We present an analysis of the directional de- 
pendence of the two-proton correlation function and extract the 
shape of the proton emission source. The source shape is observed 
to vary from that of the compound nucleus for the emission of en- 
ergetic protons to an extended spherical shape for the emission of 
low-energy protons, contrary to expectations for a long-lived evap- 
orative source of compound nucleus dimensions. 2 figs. 
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18777 (JINR—D-7-87-68, pp 334-340) New exotic rare- 
earth nuclei studied with a He-JET coupled to a mass separa- 
tor on-line with SARA. Beraud, R.; Charvet, A.; Duffait, R.; 
Emsallem, A.; Meyer, M.; Redon, N.; Giron, A.; Genevej, 
J. (Lyon-1 Univ., 69 (France); Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

A brief description of He-Jet coupled to a medium current 
mass separator source are given and then the results obtained since 
the facility is in operation. Up to now seven new neutron-deficient 
isotopes with N<82 and Z>50 have been identified and most of 
their B-decay properties have been recently published. The location 
of these isotopes in the chart of nuclides are shown. In this paper 
the new experimental results are given mainly and to extract some 
structural effects by analyzing the evolution of low-lying energy 
levels along particular systematics (the Eu-Sm and the La-Ba re- 
gions are considered). 23 refs.; 10 figs.; 1 tab. 


18778 (JINR-E—1-88-211) Experimental study of hadron 
passage through intranuclear matter. Strugalski, Z.; Pawlak, 
T.; Peryt, W.; Alrohiah, M.; Mousa, M.; El-Sharkawy, S.; 
Sredniawa, B.; Miller, K.; Pluta, J. (Politechnika Wars- 
zawska (Poland). Inst. Fizyki; Institute of Nuclear Physics, 
Krakow (Poland)). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1988. 9p. NTIS (US Sales 
Only), PC A0O2/MF AOi - OSTI; INIS. Order Number 
DE88705786/JAW. 

GeV-hadrons can pass through massive nuclei without caus- 
ing the particle production; the passage is accompanied by fast nu- 
cleon emission in a strictly definite manner. Nucleon emission inten- 
sity distributions are determined by the target nucleus size and nu- 
cleon density distribution in it. Distributions of the multiplicities of 
the usually observed protons can be described in various classes of 
events by simple formulas, without any free parameters. The nu- 
cleon emission in the passages without particle production proceeds 
in the same manner as the nucleon emission in any-type hadron-nu- 
cleus collisions, when particles are produced. 7 refs.; 3 figs.; 1 tab. 
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18779 (CONF-881054—46) Experimental data confronts 
nuclear structure. Garrett, J.D. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840OR21400. 28p. NTIS, 
PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89006630/JAW. 

From 4. annual DOE model conference; Oak Ridge, TN, 
USA (3 Oct 1988). 

The physical content of experimental data for a variety of 
excitation energies and angular momenta is summarized. The specif- 
ic nuclear structure questions which these data address are consid- 
ered. The specific regions discussed are: low-spin data near the par- 
ticle separation thresholds; low-spin data at intermediate excitation 
energies; high-spin, near-yrast data and high-spin data at larger ex- 
citation energies. 63 refs., 14 figs., 1 tab. 


18780 (JINR—D-7-87-68, pp 322-333) On the investiga- 
tion results of properties of the far-from-stability nuclei by 
IRIS-YaSNAPP collaboration. Ganbaatar, N.; Gromov, 
K.Ya.; Kalinnikov, V.G.; Potempa, A.V.; Tarkani, F.; Alk- 
hazov, G.D.; Isakov, V.I.; Mesilev, K.A.; Novikov, Yu.N. 
(Joint Inst. for Nuclear Research, Dubna (USSR); AN 
SSSR, Leningrad. Inst. Yadernoj Fiziki). 1987. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl1. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Main results obtained in 1983-85 yrs by the IRIS-YaSNAPP 
(JINR-LIYaF) collaboration workers according to the program for 
the investigation of properties of far-from-B-stability band nuclei 
using the 660 and 1000 MeV proton beam to produce nuclei, are 
presented. Direct measurement of far-from-nuclide masses is rather 


2661 / ERA-14/9 


a difficult problem, mainly, due to their low yield in nuclear reac- 
tions. It is suggested to use the fact that the nucldes of rare earths 
and heavier neutron-deficient elements undergo successive a-decay 
forming long “chains” breaking at N-82 or 83. Then, nuclides in 
chain foundations undergo B/sup +/-decay reaching nuclei with 
well-known masses near the stability band. The results about masses 
and proton binding energy of nuclei series in the A= 150-180 range, 
renormalized values of the ratio of axial-vector and vector weak 
interaction constants for half-magic mother nuclei with N=82 are 
presented. The boundary of proton stability of nuclei in the 
A=150-180 region is identified. Properties of the /sub 64//sup 146/ 
Gd/sub 82/ magic” nucleus are considered. 22 refs.; 5 figs.; 4 tabs. 


18781 (JINR-R—1-88-196) Investigation of momentum 
and angular characteristics of protons produced in nC and 
nTa interactions at 4.2 GeV/c momentum. Bekmirzaev, R.N.; 
Muminov, M.M.; Ivanovskaya, I.A.; Prokopieva, S.A. (Sa- 
markandskij Gosudarstvennyj Univ. (USSR); Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy; 
Vissh Massinno-Elektrotekhnicheski Inst., Sofia (Bulgaria)). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1988. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl1 - OSTI; INIS. Order Number 
DE88705810/JAW. 

Submitted to the journal Yad. Fiz. . 

A comparative analysis of the momentum and angular char- 
acteristics of protons produced in the interactions of neutrons with 
carbon and tantalum nuclei at 4.2 GeV/c momentum has been 
made. A substantial role of rescatterings inside a heavy nucleus in 
the proton production is shown. The experimental results are com- 
pared with calculations by the intranuclear cascade model (DCM). 
8 refs.; 7 figs.; 1 tab. 


18782 (NEANDC—245-U, pp 245-256) Precompound 
emission of nucleons in heavy-ion reactions. Hilscher, D. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin, G.m.b.H. 
(DE)). 1988. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

A summary of inclusive and exclusive data of precompound 
or preequilibrium nucleon emission in heavy-ion induced reactions 
is given. The influence of impact parameter and mass asymmetries 
in the entrance channel is discussed. Preequilibrium nucleon emis- 
sion in heavy-ion induced reactions are primarily studied in order 
to obtain information on the early stages of the energy and linear- 
momentum dissipation in these reactions. Neutron and proton data 
can be used to study isospin dependencies of the nucleon-nucleon 
interaction inside excited nuclei. Phenomenological approaches to 
parametrize the preequilibrium nucleon emission are discussed and 
the experimental data are compared with microscopic and macro- 
scopic reaction models. 
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18783 (CEA-CONF—9479) One-nucleon stripping reac- 
tions induced by /sup 12/C on /sup 208/Pb at 480 MeV inci- 
dent energy. Tomasi-Gustafsson, E.; Berthier, B.; Lucas, R.; 
Gastebois, J. and others. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique 
Nucleaire). (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Physique Nucleaire). 
1988. 18p. (CONF-880195—). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88756859/JAW. 

From 26. international winter meeting on nuclear physics; 
Bormio, Italy (25 Jan 1988). 

We report here experimental results concerning the one nu- 
cleon stripping reactions (/sup 12/C, /sup 11/C) and (/sup 12/C, / 
sup 11/B) on a /sup 208/Pb target at E/sub 12C/ = 480 MeV. We 
present the energy spectra up to about 15 MeV excitation energy 
and the angular distributions of the first excited levels. The compar- 
ison with similar reactions induced by /sup 16/0 on /sup 208/Pb at 
E/sub 160/ = 793 MeV gives experimental evidence of the popula- 
tion of the excited states in terms of two selection rules. EFR- 
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DWBA calculations reproduce fairly well the shape and the abso- 
lute values of the differential cross-sections for the reactions in- 
duced by /sup 12/C, while they overestimate the experimental 
cross sections by a factor of ten in case of /sup 16/0. In both cases 
the extracted spectroscopic factors are in agreement with those 
found in the literature. 


18784 (CEA-CONF—9528) Elastic and inelastic scatter- 
ing of 3.7 GeV/sup 86/Kr on /sup 208/Pb. Roussel-Chomaz, 
P.; Barrette, J.; Alamanos, N.; Berthier, B.; Fernandez, B.; 
Gastebois. J.; Mittig, W.; Blumenfeld, Y.; Frascaria, N., 
Caron, J.P.; Jacmart, J.C. and others. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Physique Nucleaire; Grand Accelerateur National 
d’Ions Lourds (GANIL), 14 - Caen (France)). (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Physique Nucleaire). 1988. 9p. (CONF-880195—). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE88756860/JAW. 

From 26. international winter meeting on nuclear physics; 
Bormio, Italy (25 Jan 1988). 

We have studied the elastic and inelastic scattering of /sup 
86/Kr on /sup 208/Pb at 43 MeV/nucleon. This very heavy system 
is characterized by a strong Coulomb interaction. Concerning the 
elastic scattering, the data at 8.1 MeV/nucleon have shown that the 
elastic scattering angular distribution is strongly altered by the 
strong Coulomb excitation of the first excited states in /sup 86/Kr 
and /sup 208/Pb, and that a coupled channel analysis is necessary 
to get the correct ion-ion potential. The present data allow to study 
how important the coupled channel effects are in the determination 
of the ion-ion potential at high incident energy. At low incident 
energy, no peak corresponding to the excitation of giant resonances 
was observed. Actually, up to now, the study of giant resonances 
with heavy-ions in the energy range of a few tens of MeV/nucleon 
was performed only with relatively “light” projectiles. In such ex- 
periments the spectra show a selectivity similar to that observed 
with light-ion probes: they are dominated by the excitation of the 
isoscalar giant quadrupole and monopole resonances. Our data cor- 
respond to a much stronger Coulomb interaction and it is therefore 
expected that both isoscalar and isovector modes will be excited. 


18785 (CONF-880280—4) Miultiplicities and rapidity 
densities in nucleus-nucleus collisions at ultra-relativistic en- 
ergies. Otterlund, I.; Albrecht, R.; Awes, t.C.; Baktash, C.; 
Beckmann, P.; Berger, F.; Bock, R.; Claesson, G.; Dragon,, 
L.; Ferguson, R.L. (Oak Ridge National Lab., TN (USA); 
Lund Univ. (Sweden). Dept. of Cosmic and Subatomic 
Physics). Jun 1988. Contract AC05-840R21400. 13p. NTIS, 
PC A03/MF AO! - OSTI; 1; GPO Dep. Order Number 
DE89006636/JAW. 

From International conference on physics and astrophysics 
of quark-gluon plasma; Bombay, India (8 Feb 1988). 

Charged particle multiplicity and pseudo-rapidity distribu- 
tions observed in oxygen-nucleus interactions at 60 and 200 A GeV 
are presented. Their target mass dependence and fluctuations are 
discussed and tails in particle-density, {rho}, distributions and trans- 
verse energy, E/sub T/, distributions are examined. {rho}- and E/ 
sub T/-distributions in central collisions are found to be Gaussian 
shaped. 16 refs., 14 figs. 


18786 Nuclear data sheets for A = 194, Singh, B. (Law- 
rence Berkeley Laboratory, Berkeley, California 94720). 
Nuclear Data Sheets; 56: No. 1, 75-198(Jan 1989). 
Spectroscopic data for known nuclei for A = 194 
(Os, Ir,Pt, Au,Hg,T1,Pb,Bi,Po,At) have been evaluated and presented 
with adopted level properties and associated y rays. No experimen- 
tal data exist on /sup 194/Hf and /sup 194/W, but amongst other 
nuclides in heavy mass region these have been included in nuclear 
structure calculations by 85Ro21, 85Hel4, 84Sal6, and 83Ba47. 
Except for the isotopic identification, nothing much is known about 
the level structure of /sup 194/Bi, /sup 194/Po, and /sup 194/At. 
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18787 (GSI—88-6%(prepr.)) Element 107. Muenzenberg, 
G.; Armbruster, P.; Hofmann, S.; Hessberger, F.P.; Folger, 
H.; Keller, J.G.; Ninov, V.; Poppensieker, K.; Quint, A.B.; 
Reisdorf, W. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Helsinki Univ. (Fin- 
land). Dept. of Physics; Technische Hochschule Darmstadt 
(Germany, F.R.). Inst. fuer Kernphysik; Giessen Univ. 
(Germany, F.R.). 2. Physikalisches Inst.). Dec 1988. 30p. 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 

We summarize our experimental results on the investigation 
of element 107 and discuss the assignment of the observed a transi- 
tions in detail. Finally, we summarize what we learned about the 
spectroscopy of the heaviest elements and on their production. 
(orig./HSI). 


18788 (JAERI-M—89-008) Evaluation of nuclear data 
for americium isotopes. Nakagawa, Tsuneo. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Feb 1989. 65p. (NEANDC(J)—132U; 
INDC(JPN)—119/L). Japan Atomic Energy Research In- 
stitute, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan. 
Order Number TI89007287/JAW. 

The nuclear data of **1Am, /sup 242g/Am, /sup 242m/Am 
and *4%Am, which are stored in JENDL-2, were compared with 
recent experimental data. No new experimental data of americium 
isotopes except /sup 242g/Am have been reported since the 
JENDL-2 evaluation was made. The data of these nuclides were 
reevaluated on the basis of the new experimental data. Mainly re- 
vised data are the fission and capture cross sections and resonance 
parameters. The inelastic scattering cross sections were also re-cal- 
culated by adopting new level-scheme data. The data of /sub 244g/ 
Am and /sup 244m/Am, which were not stored in JENDL-2, were 
newly evaluated. Only available experimental data for 24,Am were 
thermal cross sections. The shape of the fission cross section was 
determined to be the same as that of /sup 242g/Am, and other data 
were calculated with CASTHY. 56 refs., 3 figs., 8 tabs. 


18789 (JINR—D-7-87-68, pp 251-259) New investiga- 
tions on asymmetric fission of pre-actinide nuclei. Itkis, 
M.G.; Kotlov, Yu.V.; Okolovich, V.N.; Rusanov, A.Ya.; 
Smirenkin, G.N.; Tolstikov, V.N. (AN Kazakhskoj SSR, 
Alma-Ata. Inst. Yadernoj Fiziki). 1987. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The results of investigation of nuclei fission in the Pb region 
are presented. These investigations expanded “geography” of fission 
asymmetry as viewed from the light nuclei with Z=88, A=225 up 
to Z=82, A=204, generai and peculiar features in comparison with 
actinide fisssion are detected. The results of experiments carried out 
show that the E/sub f/ and E/sub k/ barrier height and mean ki- 
netic fragment energy values investigated and determined by differ- 
ent stages of fission: saddle point and scission one, differ substantial- 
ly for two basic modes-symmetric and asymmetric. The observation 
of difference in E/sub f//sup s/ and E/sub f//sup a/ thresholds 
serves as a direct proof of the valley structure of fission barrier for- 
ecastetd for nuclei in the Pb region by theoretical calculations. Ac- 
cording to the results of analogous calculations and experiments, 
rather similar characteristics, including the E/sub f//sup s/ and E/ 
sub f//sup a/ differences, but with another sign, have nuclei in the 
Ra region. So, there is a quite large region of the Z and A nuclei 
with general and strongly separated properties of fission. Finally, 
they are similar and differ from heavy nuclei by the formation of 
two valleys with different mass-asymmetric deformation on the bar- 


riers and independent fission types corresponding to them. 20 refs.; 
6 figs. 
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18790 (JINR—D-7-87-68, pp 224-231) Asymmetric 
shapes of nuclei with 100=Z=104 in scission point. Pashke- 
vich, V.V. 1987. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780058/JAW. (CONF- 
8609 159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

In theoretical description of nuclear fission in /sup 264/Fm 
region near the scission point is shown to ahve three valleys lead- 
ing to fission. One corresponds to almost spherical fragments ar- 
ranged nearly, another - to elongated fragments remoted from each 
other. The nucleus shape in the 3d valley is close to the combina- 
tion of spherical and elongated fragments. Relative population of 
valleys is obviously solved not on the basis of energy relations near 
the scission point, but higher in energy. Mass distribution widths in 
the static approach cannot be explained. 22 refs.; 6 figs. 


18791 (JINR—D-7-87-68, pp 217-223) Investigation on 
the ternary fission of nuclei. Gusev, Yu.I.; Seliverstov, D.M. 
(AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1987. (In 
Russian). NTIS (US Sales Only), PC A99/MF A0O1. Order 
Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The investiagtion results of /sup 236/U, /sup 240/Pu, /sup 
252/Cf ternary fission with /sup 3/H, /sup 4/He, /sup 6/He 
charged particle detection are presented. Main characteristics of nu- 
clear fission under the action of thermal neutrons are considered to 
be quite established. All energy spectra are approximated by stand- 
ard distributions. Beginning from a-particles (Z=2), the energy of 
light particles does not practically change with the increase of their 
charge, and at constant Z(He, Li, Be isotopes) it decreases with the 
growth of the particle mass. Yield of light nuclei decreases with the 
growth of their mass. Particle yields increase with the growth of 
Z/sup 2//A of fissile nucleus, while the energies of particle ener- 
gies do not practically change. 15 refs.; 9 figs.; 1 tab. 


18792 (JINR—D-7-87-68, pp 212-216) Detection of mul- 
tiple neutron events and study on the spontaneous fission of 
heavy nuclei in experimental synthesis and search for heavy 
elements in nature. Ter-Akop’yan, G.M.; Buklanov, G.V.; 
Zejnalov, Sh.S. and others. 1987. (In Russian). NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Interest in investigation on spontaneous fission relates to the 
problem on searching for superheavy elements in nature and study 
on heavy nuclei fission characteristics. To study the fission charac- 
teristics, the system, including y-quanta and neutron detectors, was 
supplemented with two surface-barrier silicon detectors to detect 
fragments. The systems for y-quanta and neutron detection was 
started with signals of fragment detectors. The characteristics of 
spontaneous fission - neutron and y-quanta average number, mean 
y-quanta and mean total energy of y-quanta at fission for /sup 259/ 
Md, /sup 254/Cf, /sup 248/Cm, and /sup 252/Cf, which is stand- 
ard, are measured. 12 refs.; 1 fig.; 3 tabs. 


18793 (JINR—D-7-87-68, pp 184-189) Spontaneous 
decay of heavy nuclei with emission of clusters with Z=10. 
Tret’yakova, S.P.; Sehndulesku, A.; Mikheev, V.L.; Za- 
myatnin, Yu.S.; Korotkin, Yu.S.; Lebedev, I.A.; Myasoe- 
dov, B.F.; Khashegan, D. (Joint Inst. for Nuclear Research, 
Dubna (USSR); AN SSSR, Moscow. Inst. Geokhimii i Ana- 
liticheskoj Khimii; Institutul Central de Fizica, Bucharest 
(Romania)). 1987. (In Russian). NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Investigations on cluster emission heavier than a-particle 
with /sup 231/Pa, /sup 230/Th, /sup 237/Np, /sup 233/U and / 
sup 241/Am isotopes are continued. Track detector methods have 
been used to detect decay products. Mathematical data processing 
leads to the conclusion that the most probable type of decay for all 
nuclei studied is /sup 24/Ne emission. For /sup 230/Th and /sup 
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231/Pa, it is obtained that the probability of O or F yield is, at 
least, 100 times less than neon. Cluster emission was not detected in 
experiments with /sup 237/Np and /sup 241/Am. The upper limit 
of relative probability of the process is established, background ab- 
sence in the experiment carried out is testified. 14 refs.; 2 figs.; 2 
tabs. 


18794 (JINR—D-7-87-68, pp 103-126) Experiments on 
synthesis and study on heavy nucleus properties. Oganesyan, 
Yu.Ts. 1987. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609 159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Experimental investigations on synthesis and study on tran- 
sactinide element properties carried out in JINR are reviewed. Fea- 
tures of complex nuclei fusion and the results of their applications 
for new element synthesis up to atomic number Z=109 are consid- 
ered. High stability of heavy nuclei with Z=104-109 with respect 
to spontaneous fission is shown. The possibilities for synthesis of 
heavier nuclei with Z>109 are discussed, and the results of first ex- 
periments on searching for nuclei with Z=110 splitting spontane- 
ously in nuclear reactions with argon and calcium ions are present- 
ed. 48 refs. 


18795 (JINR—D-7-87-68, pp 479-488) Study on the 
decay characteristics of compound systems with Z=100. 
Zodan, Kh.; Luk’yanov, S.M.; Penionzhkevich, Yu.Eh. and 
others. 1987. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The paper is aimed at further investigations on mass and 
energy distributions of heavy-ion reaction products, which lead to 
the formation of composite systems with Z2100. Two-shoulder 
time-of-flight spectrometer permitting to carry out the measurement 
of masses and energies of two correlated reactions products with 
high resolution is used in the paper. Mass distributions of /sup 40/ 
Ar(220 MeV)+/sup 232/Th, /sup 32/(192 MeV)+/sup 238/U, / 
sup 40/Ar(220 MeV)+/sup 238/U reaction products measured ex- 
perimentally point to the development of shell effects in the process 
of system evolution to symmetric fragmentation without the forma- 
tion of a compound-nucleus. The measured dependence of average 
total kinetic energy (TKE) on product masses in the reactions 
given is monotonous and it is not described by the Z/sub 3/Z/sub 
4//(M/sub 3//sup 1/3/+M/sub 4//sup 1/3/) expression for the 
events of asymmetric fragmentation. Thus, vizualize structural fea- 
tures characteristic for the shell effects are not detected in TKE 
distribution. 17 refs.; 7 figs.; 1 tab. 


18796 (JINR—D-7-87-68, pp 437-452) Dissipative phe- 
nomena in heavy ion reactions studied at the Legnaro Nation- 
al Laboratories. Ricci, R.A. (Padua Univ. (Italy). Ist. di 
Fisica). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The results investigating the mechanism of heavy ion deep 
inelastic collisions with the formation of the binuclear system with 
A=100 and the > 100 MeV incident ion energy are presented. The 
/sup 32/S+/sup 59/Co and /sup 32/S+/sup 63/Cu reactions at 
four incident ion energy values varied from 126 to 168 MeV are 
studied. Analysis is carried out in the framework of the diffusion 
model and the dynamic fusion model. 27 refs.; 11 figs.; 2 tabs. 


18797 (JINR—D-7-87-68, pp 232-250) Cold fragmenta- 
tion in thermal neutron induced fission of heavy nuclei. Gon- 
nenwein, F. (Tuebingen Univ. (Germany, F.R.). Physika- 
lisches Inst.). 1987. NTIS (US Sales Only), PC A99/MF 
AOi. Order Number DE89780058/JAW. (CONF-8609 159— 


y 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Experimental results obtained for thermal neutron induced 
fission of heavy nuclei are reviewed. The salient features observed 
in cold fragmentation for total kinetic energy TKE/sub max/ and 











65 PHYSICS Il 
6520 Nuclear Properties And Reactions, A= 220 And Above, Experimental 


for nuclear charges Z of fragments with given mass A are discussed 
and interpreted in terms of a scission point model. 27 refs.; 10 figs. 


18798 (JINR—D-7-87-68, pp 127-144) Recent results on 
the synthesis of the heaviest elements at SHIP. Munzenberg, 
G. (Gesellschaft fuer Schwerionenforschung m.b.H., Darm- 
stadt (Germany, F.R.)). 1987. NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Experimental data allowed to test the most recent calcula- 
tions on the stability of the trans-einsteinium elements up to element 
106, and to make an estimate on the basis of the a-transitions ob- 
served in the nuclei with N-Z=48 up to element 109. Calculations 
have been carried out and will be presented at this conference. The 
complete map of the microscopic corrections for nuclei of the 
heavy and superheavy elements is presented. The picture also 
shows the limit where the liquid drop barrier drops below the 0.5 
MeV of the zero point energy. Nuclei above this line are liquid- 
drop instable. In addition to a minimum at Z=114 and Z=178 
there appears a local minmum in the ground-state shell correction 
at Z=110 and N=162. According to the calculation the nuclei are 
highly deformed. Both islands are located in the region of macro- 
scopic instability. The region of new elements comes quite close to 
this second island, and ranges into the region of pure shell stabiliza- 
tion. So they are prevented from immediate disintegration only by 
a narrow Shell stabilized fission barrier. 29 refs. 


18799 (JINR-D—7-87-68, pp 190-199) Spontaneous, 
highly asymmetric binary fragmentation of heavy nuclei. 
Price, P.B.; Barwick, S.W. (California Univ., Berkeley 
(USA). Dept. of Physics). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Spontaneous, highly asymmetric binary fragmentation of 
heavy nuclei are considered. Author’s results are discussed mainly, 
but for completeness results by the groups at Orsay and Dubna are 
included. Problems of techniques for particles identification are dis- 
cussed. The results about branching ratio for /sup 14/C emission 
from /sup 221/Fr, /sup 221-224/Ra, /sup 226/Ra, /sup 225/Ac 
nuclei, /sup 24/Ne from /sup 230,232/Th, /sup 231/Pa, /sup 
232,233/U nuclei, /sup 30/Mg from /sup 237/Np nuclei and /sup 
24/Si from /sup 240/Pu, /sup 241/Am nuclei are presented in com- 
parison with alpha decay. 22 refs.; 9 figs.; 3 tabs. 


18800 (JINR-R—3-88-319) Study on space parity possi- 
ble violation in transmission of longitudinally polarized reso- 
nance neutrons through /sup 239/Pu sample. Alfimenkov, 
V.P.; Borzakov, S.B.; Mareev, Yu.D.; Pikel’ner, L.B.; Skoj, 
V.R.; Khrykin, A.S.; Sharapov, Eh.I. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Neutron Physics). 
1988. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI; INIS. Order Number DE88705829/JAW. 

An experimental upper limit for the cross section asymmetry 
in the transmission of longitudinally polarized neutrons through a / 
sup 239/Pu target in the energy range from 1 to 7 eV is obtained. 
Measurements of radiative capture of neutrons by /sup 239/Pu 
nuclei indicate an upper limit for the reduced neutron width of a 
hypothetical p-resonance in the same energy range. The obtained 
results are compared with the known effect of asymmetry for ther- 
mal point. 11 refs.; 3 figs. 


18801 (ORNL/TM—10986) R-matrix analysis of 7°°Pu 
neutron cross sections in the energy range up to 1000 eV. 
Derrien, H.; de Saussure, G. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 62p. NTIS, 
PC A04/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007867/JAW. 

The report is a description of the analysis of the 7°°Pu neu- 
tron cross sections in the resolved resonance region using the multi- 
level-multichannel Reich-Moore code SAMMY. The resonance pa- 
rameters were obtained in the energy range up to 1000 eV. The 
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table of the resonance parameters is given with some statistical 
properties of the parameters. Tabulated and graphical comparisons 
between the experimental data and the calculated cross sections are 
given. The results are available in ENDF/B-V format and will be 
proposed for the evaluated data libraries JEF2 and ENDF/B-VI. 
24 refs., 23 figs., 16 tabs. 
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REFER ALSO TO CITATION(S) 17175, 17577, 18538, 18539, 18539, 18598, 


18619, 18644, 18645, 18649, 18650, 18655, 18656, 18746, 18750, 18750, 18751, 
18752, 18776. 18779 


18802 (ANL-HEP-CP—88-93) Towards an understanding 
of the nuclear potential. Richards, D.G.; Sinclair, D.K.; 
Sivers, D. (Argonne National Lab., IL (USA)). 1988. Con- 
tract W-31109-ENG-38. 6p. (CONF-8809247—5). NTIS, PC 
A02/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007260/JAW. 

From Lattice ‘88: symposium on lattice field theory; Batavia, 
IL, USA (22 Sep 1988). 

The formalism for investigating the {bar Q}q{bar Q}q 
system on the lattice is constructed. We describe how the model 
may be used to study the nuclear potential, and present some pre- 
liminary results on the range of the nuclear force. 6 refs., 4 figs., 1 
tab. 


18803 (CEA-CONF—9424) Dibaryon Resonances. 
Mayer, B. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Physique Nucleaire a 
Moyenne Energie). 1987. 17p. (In French). (CONF- 
8709402—). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88756857/JAW. 

From The Joliot-Curie 1987 nuclear physics school; Mau- 
buisson, France (14 Sep 1987). 

New degrees of freedom, like mesons and baryonic reso- 
nance on one band, or quarks and colour on the other hand, can 
lead to possible exotic states of baryonic number 2. Large reson- 
ances have indeed been observed in both elastic and inelastic nu- 
cleon-nucleon scattering ; they can be however interpreted as 
threshold effect due to the appearance of successive partial waves 
of the A resonance. This explanation cannot apply to narrow states 
that have been observed in the /sup 3/He (p,d)X reaction, or in 
many low statistics experiments which all need confirmation. No 
narrow state has been observed in the s-channel. 


18804 (CEA-CONF—9629) Transition shell model. 
Giraud, B.G.; Nagarajan, M.A. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service de 
Physique Theorique; Daresbury Lab. (GB)). (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique). i988. 2p. (CONF- 
8807151—). NTIS (US Sales Only), PC A0O2/MF AOl1. 
Order Number DE88756862/JAW. 

From Cluster 88; Tokyo, Japan (25 Jul 1988). 

In this communication, we will use three kinds of shell 
models, namely (i) the traditional (static) shell model, which may 
be either spherical or deformed, (ii) the boosted shell model, which 
differs from the latter by just boost operations, and (iii) a complete- 


ly new shell model, which accounts for intermediate states during 
transitions. 


18805 (CONF-890161—2) Vacuum oscillations around a 
large-Z ‘nucleus’. Kumano, S.; Iwazaki, A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1989. Contract AC05-840R21400. 
Sp. NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89006633/JAW. 

From 17. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegg, Austria (15 Jan 1989). 

We investigate a possible explanation of sharp e* peaks in 
heavy-ion collisions by analyzing QED with a large atomic number 
external source. We show that a highly polarized vacuum around a 
large Z nucleus” has at least two neutral oscillation modes, whose 
energies are calculated to be 1.8 MeV and 1.5 MeV with an appro- 
priate choice of the nuclear radius. They decay into a pair of e/sup 
+-/ through electromagnetic interactions. 8 refs., 1 fig. 
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18806 (DOE/ER/10353—9) Computational methods for 
the nuclear and neutron matter problems: Final report. Kalos, 
M.H.; Chen, J.M.C. (New York Univ., NY (USA). Courant 
Inst. of Mathematical Sciences). 1988. Contract AC02- 
79ER10353. 44p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007666/JAW. 

This paper discusses the following topics: variational Monte 
Carlo study of oxygen 16; microscopic calculations of alpha-neu- 
tron scattering; exact Monte Carlo treatment of the fermion prob- 
lem; and random field method. (LSP) 


18807 (DOE/ER/40159—134) Shape coexistence and in- 
truder states: The Z = 82 region. Zganjar, E.F.; Wood, J.L. 
(Louisiana State Univ., Baton Rouge (USA). Dept. of Phys- 
ics and Astronomy). 1988. Contract FG05-84ER40159. 9p. 
(CONF-8808161—4). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89006584/JAW. 

From Workshop on on-line nuclear orientation and related 
topics; Oxford, UK (31 Aug 1988). 

The phenomena associated with shape coexistence and in- 
truder states are illustrated with examples from the Pt, Au, Hg, Tl, 
Pb and Bi isotopes which lie far from the beta stability midway be- 
tween closed neutron shells 82 and 126. The type of spectroscopic 
measurements which have already been developed to investigate 
these structures as well as those types of measurements needed to 
extend and quantify the analysis, such as on-line nuclear orientation, 
are discussed. 23 refs., 9 figs. 


18808 (DOE/ER/40376—2) Microscopic heavy-ion 
theory: Progress report, February 1988--January 1989. Dber- 
acker, V.E.; Umar, A.S. (Vanderbilt Univ., Nashville, TN 
(USA). Dept. of Physics and Astronomy). 1989. Contract 
FG05-87ER40376. 15p. NTIS, PC A03/MF AO1 - OSTIT; 1; 
GPO Dep. Order Number DE89007370/JAW. 

Research efforts continue in extension of time-dependent 
Hartree-Fock studies to include spin degrees of freedom and three- 
dimensional calculations; lepton-pair production in relativistic 
heavy-ion collisions; development of numerical methods for calcu- 
lating relativistic bound states; velocity correlations in prompt non- 
equilibrium nucleon emission; potential energy surfaces; and, nu- 
merical methods for calculating continuum projection amplitudes. 
Some of the work mentioned above involves collaborators from 
various institutions, including Oak Ridge National Laboratory, Uni- 
versity of Frankfurt, and GSI. This report is composed of abstracts 


of papers and conference proceedings published or submitted for 
publication. 


18809 (GSI—88-72(prepr.)) Dissipative collective nuclear 
motion and nuclear elastoplasticity. Noerenberg, W. (Tech- 
nische Hochschule Darmstadt (Germany, F.R.). Inst. fuer 
Kernphysik). (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Technische Hochs- 
chule Darmstadt (Germany, F.R.). Inst. fuer Kernphysik). 
Dec 1988. 37p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88756939/JAW. 

I present the theory of dissipative diabatic dynamics and nu- 
clear elastoplasticity, its application to nucleus-nucleus collisions 
with the discussion of observable effects. (orig./HSI). 


18810 (GSI—89-09(prepr.)) Quenching effects in photon 
production. Durand, M.; Knoll, J. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires; Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.); Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires; Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.)). Jan 1989. 
26p. NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE88756946/JAW. 

Contraints on the photon production calculated by kinetic 
approaches are studied by means of sum-rules a finite temperature 
for simple quantum system. For the sqnare-well potential the exact 
production rate is compared with its semi-classical limit in order to 
introduce the principle problem. For the scattering of hard spheres 
the photon production cross section is derived exactly by partial 
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wave expansion. This serves to study the more realistic example of 
a gas of hard spheres. The corresponding kinetic photon production 
rates are found to violate the sum-rules, due to a singular behaviour 
at small gamma energies. Thus the hypothesis of incoherent free 
scattering is not valid in that range because of destructive interfer- 
ences which quench the production rates significantly. For the ap- 
plication to nuclear collisions at intermediate energies these quench- 
ing effects are found to be important for gamma energies even up 
to a few hundred MeV. 


18811 (IAE—4535/2) Compressibility of nuclei in hypers- 
pherical approximation. Surkov, E.L.; Kuznetsov, G.I. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1987. 12p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1 - OSTI; 
INIS. Order Number DE88705631/JAW. 

Giant monopole resonance is studied and hardness coeffi- 
cients for nuclei from /sup 40/Ca up to /sup 208/Pb are calculated 
in twice hyperspherical approximation. Interpolating formula for 
compression module is derived and comparison with experimental 
data is conducted. 18 refs.; 5 figs.; 2 tabs. 


18812 (IKDA—88/18) Magnetic dipole scissors modes in 
nuclei. Richter, A. (Technische Hochschule Darmstadt 
(Germany, F.R.). Inst. fuer Kernphysik). Aug 1988. Llp. 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88756952/JAW. 

The author describes M1-excitation in deformed nuclei in the 
framework of the collective model. Such states can be observed in 
inelastic electron and proton scattering. Energy spectra for these 


reactions on rare earth nuclei are discussed in this connection. 
(HSI). 


18813 (INDC(CCP)—289/L) Translation of selected 
papers published in Nuclear Constants, No. 1, Moscow 1988. 
(International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee). Dec 1988. 28p. 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705725/JAW. 

Translated from Russian. Original report in Russian was dis- 
tributed as INDC(CCP)-288/G. 

e document contains the English translation from Russian 

of the following two papers published in Nuclear Constants No. 1, 
Moscow 1988: /sup 239/Pu Neutron Cross-Sections in the Re- 
solved-Resonance Region; Elastic and Quasi-Elastic Nucleon Scat- 
tering on Vanadium. A separate abstract was prepared for each of 
these two papers. Refs, figs and tabs. 


18814 (INDC(CCP)—291/L) Estimation of total cross- 
sections for neutron and proton formation in interactions be- 
tween deuterons and /sup 7/Li nuclei. Zbenigorodskiy, A.G.; 
Guzhovskij, B.Ya.; Abramovich, S.N.; Zherebtsov, V.A.; 
Pelipenko, O.A. (International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee). 
Dec 1988. llp. NTIS (US Sales Only), PC A03/MF AO! - 
OSTI; INIS. Order Number DE88705726/JAW. 

Translated from Russian, Nuclear Constants No. 3, Moscow 
1985. Original in Russian distributed as INDC(CCP)-252/G. 

Cubic spline approximation curves were obtained from ex- 
perimental data. A brief description is given of an evaluation 
method using spline-functions with due regard for systematic and 
accidental errors. A method is suggested for representing the curve 
thus obtained in the form of a table of cubic spline coefficients 


which are suitable for interpolation calculations. (author). 2 figs, 2 
tabs. 


18815 (INDC(NDS)—206/GE) Co-ordinatic: of the 
international network of nuclear structure and decay data 
evaluators. Summary report of a consultants’ meeting held at 
Ghent, Belgium, 16-20 May 1988. Schmidt, J.J. (Internation- 
al Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section) (ed.). (International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee). 
Oct 1988. 95p. (CONF-8805257—). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE88705493/JAW. 
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From IAEA meeting on the co-ordination of the internation- 
al network of nuclear structure and decay data evaluators; Ghent, 
Belgium (16 May 1988). 

The IAEA Nuclear Data Section convened the eighth meet- 
ing of the international nuclear structure and decay data network at 
Ghent, Belgium, 16-20 May 1988. The meeting was attended by 21 
scientists from 12 Member States and three international organiza- 
tions, concerned with the compilation, evaluation, and dissemina- 
tion of nuclear structure and decay data. This document contains a 
summary of the meeting, the proceedings of the meeting and in ap- 
pendices status reports of activities in nuclear structure and decay 
data from the participating centers. Refs and tabs. 


18816 (INDC(NDS)—208/G-P) Fission yield evaluation. 
Summary report of a specialists’ meeting organized by the 
IAEA, held at Studsvik, Sweden, 11, 14, and 15 September 
1987. Lammer, M. (International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section). (International 
Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee). Sep 1988. 17p. (CONF- 
8709405—). NTIS (US Sales Only), PC A03/MF AOI1. 
Order Number DE88705494/JAW. 

From Specialists’ meeting on the evaluation of fission yield 
data; Studsvik, Sweden (11 Sep 1987). 

The report presents the topics discussed at the Specialists’ 
Meeting on Fission Yield Evaluation organized by the IAEA at 
Studsvik, Sweden, between 11 and 15 September 1987, the conclu- 
sions and the recommendations drafted in order to establish a closer 
cooperation between evaluators, improve the communication with 


measurers and to define further experimental and evaluation work 
needed. 


18817 (INIS-BR—1410) Proceedings of the 10. Work- 
shop on Nuclear Physics. (Sociedade Brasileira de Fisica, 
Sao Paulo, SP). 1987. 25lp. (In Portuguese). (CONF- 
8708216—). NTIS (US Sales Only), PC A1l2/MF AOl. 
Order Number DE88705521/JAW. 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The papers prepared by invited speakers are presented. 
Topics on superconductors, nuclear physics, and high-energy phys- 
ics were discussed. (M.C.K.). 


18818 (INIS-BR—1410, pp 228-242) Nuclear as a chiral 
soliton. Urbano, J.N.; Fiolhais, M.; Goeke, K. (Coimbra 
Univ. (Portugal); Kernforschungsanlage Juelich G.M.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC Al2/MF A0Ol1. Order 
Number DE88705521/JAW. (CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The utilization of quantum chromodynamics for describing 


physical phenomena governed by strong interactions, is discussed. 
(M.C.K.). 


18819 (INIS-BR—1410, pp 80-99) Nuclear fragmenta- 
tion. Donangelo, R.J. (Rio de Janeiro Univ. (Brazil). Inst. 
de Fisica). 1987. (In Portuguese). NTIS (US Sales Only), 
PC Al2/MF AOl. Order Number DE88705521/JAW. 
(CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

he models which described the nuclear fragmentation are 

presented. (M.C.K.). 


18820 (INIS-BR—1410, pp 151-161) Symmetry aspects 
of heavy ion physics. Iachello, F. (Yale Univ., New Haven, 
CT (USA)). 1987. NTIS (US Sales Only), PC A12/MF 
A0O1. Order Number DE88705521/JAW. (CONF-8708216— 
). 


From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 
me aspects on symmetry dynamics important for the de- 
velopment of heavy ion reactions, showing the actual status of the 
development are analysed. (M.C.K.). 
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18821 (INIS-BR—1410, pp 177-194) Fusion and quasi- 
elastic processes near the Coulomb barrier. Abriola, D. (Co- 
mision Nacional de Energia Atomica, Buenos Aires (Argen- 
tina)). 1987. NTIS (US Sales Only), PC A12/MF AOl. 
Order Number DE88705521/JAW. (CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

An overview of the fusion phenomenon below Coulomb bar- 
rier is presented. The current theoretical descriptions, emphasizing 
the relations with direct reactions are discussed: The definition and 
systematic behaviour of the fusion enhancement below the Cou- 
lomb barrier are also presented. The role of coupling to surface de- 
grees of freedom, namely permanent deformations of nuclei, inelas- 
tic and transfer channels is shown. The importance of studies de- 
scribing simultaneously quase-elastic processes and fusion are also 
shown. (M.C.K.). 


18822 (INIS-BR—1410, pp 211-227) EMC effect and nu- 
clear physics: current states. Gattone, A. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina)). 
1987. NTIS (US Sales Only), PC Al2/MF AOl. Order 
Number DE88705521/JAW. (CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The current experimental status and theoretical interpreta- 
tions of the so-called EMC (European Muon Collaboration) effect 
are analysed. A basic introduction to the origin of the effects is pre- 
sented and a brief discussion of the data and its interpretation is 
given. The emphasis is place on the different models that aim to 
explain the data, specifically those that invoke conventional nuclear 
physics (binding-effects and pion dynamics) and the one which re- 
sorts to QCD arguments to justify a change in the confinement 
length scale. Also some recent developments are done and a few 
conclusions are drawn as to the impact of the effect on traditional 
nuclear physics. 


18823 (INIS-mf—11921) On the quantum-field theoreti- 
cal treatment of the nuclear-matter problem in the framework 
of the method of the Green functions. Poschenrieder, P. 
(Muenchen Univ. (Germany, F.R.). Fakultaet fuer Physik). 
22 Dec 1987. 194p. (In German). NTIS (US Sales Only), 
PC A09/MF AO1. Order Number DE88757144/JAW. 

The topic of this work is the treatment of the nuclear matter 
problem in the framework of relativistic quantumfield theory (quan- 
tum hadrodynamic; QHD). The nucleon-nucleon interaction is de- 
scribed by couplings to various meson fields. The dynamical behav- 
iour of the system is governed by a Lagragian, which contains the 
baryon- and meson-fields and the coupling terms. The coupling 
strengths are chosen from the treatment of the nucleon-nucleon 
scattering with this Lagrangian in order to keep the many-body 
problem itself parameter free. Since the Hartree-Fock approxima- 
tion does not give a satisfactory description (saturation is here only 
possible with phenomenological coupling constants adjusted to the 
nuclear matter parameters), it is necessary to incoporate dynamical 
correlations into the many-body treatment. For this purpose the 
method of Green functions is utilized, which permits the systematic 
inclusion of two- and higher order correlations. Especially the so 
called A-approximations - introduced by Puff and Wilets - are in- 
vestigated in detail. In this work we concentrate on the A/sup 00/- 
and A/sup 10/-approximation. For the meson-nucleon coupling 
constants different parameters sets - given by the Bonn group and 
by Ter Haar - are used. 


18824 (INIS-SU—68, pp 591) Analog B- and y-transi- 
tions in nuclei with A=37. Vodin, A.N.; Korda, L.P.; Ne- 
mashkalo, B.A.; Khomyakov, G.K. 1988. (In Russian). 
NTIS (US Sales Only), PC A06/MF A0O1. Order Number 
DE89780021/JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18825 (INIS-SU—68, pp 600) Deuteron electrodisinte- 
gration in the range of small transfered energies and momen- 
ta. Afanas'ev, A.V.; Rekalo, M.P. 1988. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE89780021/JAW. (CONF-8804216—). 
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From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18826 (IPNO-TH—87-89) Direct Emission of Particles 
from Giant Resonances: a Time-Dependent Hartree-Fock Ap- 
proach. Chomaz, Ph.; Van Giai, N. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1987. 10p. 
(CONF-8709200—). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE88756881/JAW. 

From 1. topical meeting on giant resonance excitation in 
heavy-ion collisions; Legnaro, Italy (21 Sep 1987). 

Particle-emission rates from monopole resonances are ana- 
lyzed in a time - dependent Hartree-Fock (TDHF) approach. Nu- 
merical caculations show that the TDHF method is efficient for 
predicting particle decay lifetimes. It is stressed that the RPA linear 
response function cannot give these lifetimes when the states are 
overlapping. 


18827 (ITEF—58-1988) Doppler effect in spallation reac- 
tion of light nuclei. 2. Calculations. Dolinov, V.K.; Korot- 
kikh, V.L.; Pshenichnov, I.A.; Starostin, A.S. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1988. 24p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705780/JAW. 

Calculation of energy distribution of photons, emitted by 
daughter nucleus during /sup 16/O nucieus one-nucleon spaiiation 
by 2.0 GeV/c pions, is conducted within the frameworks of the 
direct and resonance processes unified theory. Dependence of this 
distribution form on reaction mechanism, phtons anisotropy and ex- 
periment organization is investigated. 15 refs.; 9 figs. 


18828 (JINR—D-4-87-692, pp 32-39) Structure of few- 
body systems. Zubarev, A.L. (Tashkentskij Gosudarstvennyj 
Univ. (USSR)). 1987. NTIS (US Sales Only), PC A20/MF 
A01. Order Number DE89780056/JAW. (CONF-8706149— 


): 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

The problem of the structure of few-body systems is dis- 
cussed. The main attention is payed to a perspective method of de- 
scribing bound states of identical particles. The method is based on 
functional-differential equations, suggested by G.P. Kamuntavichus. 
Three- and four-nucleon systems in bound states and three-cluster 
models are considered in detail. 29 refs. 


18829 (JINR—D-4-87-692, pp 62-69) Comparison be- 
tween variational and Faddeev wave functions in configura- 
tion space. Ciofi degli Atti, C.; Simula, S. (Istituto Nazionale 
di Fisica Nucleare, Rome (Italy); Perugia Univ. (Italy); Isti- 
tuto Superiore di Sanita, Rome (Italy). Lab. di Fisica). 1987. 
NTIS (US Sales Only), PC A20/MF A01. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Comparison between variational and Faddeev wave func- 
tions in configuration space is carried out. The improved results 
with the Malfliet-Tjon V potential are presented and the full 
Schroedinger wave functions calculated via the numerical solution 
of Faddeev equations in configuration space if graphically com- 
pared with the wave functions of the correlated variational ha- 
monic oscillator (CVHO) method. The proposed CVHO method 
even with a simple functional form of the two-body correlation 
function is able to predict a wave function which, particularly at 
short interparticle distances, closely resembles the Faddeev result. 
12 refs.; 5 figs.; 1 tab. 


18830 (JINR—D-4-87-692, pp 70-84) Recent results in 
the theory of the three-nucleon systems. Friar, J.L. (Los 
Alamos National Lab., NM (USA)). 1987. NTIS (US Sales 
Only), PC A20/MF AOl. Order Number DE89780056/ 
JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 
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Recent results in the theory of the three-nucleon systems ob- 
tained by the Los Alamos-Jova Faddeev group are given. Most of 
the interest has centerd on the /sup 3/He and /sup 3/H ground 
states including the effects of the Coulomb interaction between the 
two protons in the former. Zero-energy n-d and p-d scattering and 
improved understanding of the scattering lengths for these systems 
are discussed. It is concluded that Faddeev calculations of high ac- 
curacy are now possible for binding energies and other observables. 
54 refs.; 9 figs. 


18831 (JINR—D-4-87-692, pp 85-96) Up-to-date status 
of four-nucleon systems. Ehfros, V.D. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1987. (In Russian). NTIS (US 
Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Up-to-date status of four-nucleon system theory is discussed. 
The following problem are considered in particular: a-particle with 
realistic NN-forces including three-particle forces, wave function of 
a-particle, multiparticle methods in /sup 4/He, D-state in /sup 4/ 
He, dd reactions and resonances in /sup 4/He. It is noted that de- 
veloped methods enable to solve effectively the problem concern- 
ing a-particle on the basis of realistic NN-forces with controlled ac- 
curacy. These forces underbind a-particle by 4-7 MeV and lead to 
7-10% D-wave component in a-particle. 33 refs.; 3 figs. 


18832 (JINR—D-4-87-692, pp 312-324) Non-nucleonic 
degrees of freedom and form factors of lightest nuclei. Burov, 
V.V.; Luk’yanov, V.K. 1987. (In Russian). NTIS (US Sales 
Only), PC A20/MF AOl. Order Number DE89780056/ 
JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Form factors of the lightest nuclei - deuteron, /sup 3/He 
and /sup 4/He - are investigated. It is not enough to take account 
of nuclear degrees of freedom for explanation of form factors for 
large transfer momenta q/sup 2/. Inclusion of meson exchange cur- 
rents enables to improve the agreement with experimental data at 
mean values of q/sup 2/. The assumption about existence of many- 
quark systems in nuclei enables to explain form factors at large 
values of q/sup 2/. 41 refs.; 16 figs. 


18833 (JINR—D-4-87-692, pp 355-361) Relativistic me- 
sonic nuclear model. Vagradov, G.M. (AN SSSR, Moscow. 
Inst. Yadernykh Issledovanij). 1987. (In Russian). NTIS (US 
Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Consideration is being given to the problem of consistent de- 
scription of nuclei in relativistic mesonic theory. Quantum effects 
play a decisive role in such theory. Relativistic description of nu- 
cleon and meson system is necessary for understanding processes of 
interaction with high-energy particles. Mesonic models can be 
useful here as rather simple approximations to the strict theory. 5 
refs. 


18834 (JINR—D-4-87-692, pp 362-375) Microscopic 
cluster model of light hypernuclei. Motoba, T.; Yamada, T.; 
Ikeda, K.; Bando, H. (Osaka Univ. (Japan); Kochi Univ. 
(Japan); Niigata Univ. (Japan). Dept. of Physics; Fukui 
Univ. (Japan)). 1987. NTIS (US Sales Only), PC A20/MF 
AOl. Order Number DE89780056/JAW. (CONF-8706149— 


). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Microscopic cluster model of light hypernuclei is considered. 
The main results are summarized of the microscopic three-cluster 
model of a+x+A applied to several light p-shell A hypernuclei: its 
structure characteristics, the (K/sup -/, 7/sup -/) reaction spectra, 
significance of hypernuclear B(E/sup 2/) values. In order to get a 
unified description of a representative hypernucleus /sub A//sup 9/ 
Be up to high excitation energy, the model is extended to include 
the intrinsic excitation of the a-cluster (denoted as a*=3N+N). 
This model involves the four-body treatment for /sub A//sup 9/ 
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Be=a+(3N+N)+A based on the three-body calculation for /sup 
8/Be=a+(3N+N). After brief discussion on the characteristic 
property of the (7/sup +/,K/sup +/) reaction, the estimates of 
the (K/sup -/,7/sup -/) and (7/sup +/,K/sup +/) reaction cross 
sections producing /sub A//sup 9/Be are discussed in comparison 
with the experiments. 14 refs.; 14 figs.; 1 tab. 


18835 (JINR—D-4-87-692, pp 376-395) Lightest hyper- 
nuclei, Dzhibuti, R.I.; Krupennikova, N.B.; Tsiklauri, Sh.M. 
(AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki). 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOl. Order 
Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Review of results of recent investigations of the lightest hy- 
pernuclei is presented. Aspects of production, structure and decay 
of hypernuclei are considered. Data of some trends in hypernuclear 
physics are discussed: production of hyperruclei and short-range 
correlations, photoproduction of K/sup +/-mesons on three-parti- 
cle nuclei, double charge exchange of K/sup -/-meson on three- 
particle nuclei and the problem of H-dibaryon, microscopic theory 
of structure of four-particle hypernuclei and /sup 4/H-PI/sup -/+/ 
sup 4/He reactions, charmed supernuclei, the problem of binary su- 
pernuclei and the problem of Aa-interaction. 52 refs.; 4 figs.; 2 tabs. 


18836 (JINR—D-4-87-692, pp 412-418) Importance of 
heavy-meson exchanges for parity-mixing in /sup 18/F. 
Kirchbach, M. (Zentralinstitut fuer Kernforschung, Rossen- 
dorf bei Dresden (German Democratic Republic)). 1987. 
NTIS (US Sales Only), PC A20/MF A0O1. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

The object of studies is the observed mixing between the 
members of the parity-doublet O/sup +/-0/sup -/, AT=1, 
A=39.1+-1.1 keV. This mixing is brought about by the weak 
parity non-conserving NN-potential and especially by its isovector 
part V/sub PNC//sup 1/. It leads to a non-zero circular polariza- 
tion of the y-rays emitted in the isospin hindered E1-transition from 
the 0/sup -/-level to the ground state of /sup 18/F. 9 refs.; 2 figs.; 2 
tabs. 


18837 (JINR—D-4-87-692, pp 6-24) Three-body problem 
in configuration space. Merkur’ev, S.P.; Kvitsinskij, A.A.; 
Kostrykin, V.V. (Leningradskij Gosudarstvenny) Univ. 
(USSR)). 1987. NTIS (US Sales Only), PC A20/MF AO1. 
Order Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Some topical questions of the three-body scattering theory 
(the problem of p-d scattering lengths and the effective potentials in 
three charged particle systems) as well as describe new results ob- 
tained in the framework of Faddeev approach in configuration 
space are discussed. Among them there are a new representation 
for the differential Faddeev equations, the asymptotics of the Fad- 
deev at small interparticle distances and a trace relation for the 
three-body system in an external electrostatic field. 33 refs.; 2 figs. 


18838 (JINR—D-4-87-692, pp 25-31) Coulomb correc- 
tions to three-nucleon observables. Alt, E.O. (Mainz Univ. 
(Germany, F.R.). Inst. fuer Physik). 1987. NTIS (US Sales 
Only), PC A20/MF AOl. Order Number DE89780056/ 
JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Coulomb corrections to three-nucleon observables are con- 
sidered. A method used for treating long-range Coulomb forces in 
charged-composite particle reactions consists in applying screened 
two-particle Coulomb potentials when calculating scattering ampli- 
tudes, wave functions, etc. From the latter the corresponding quan- 
tities pertaining to unscreened Coulomb potentials are extracted by 
means of a renormalization procedure which is well-founded in 
time-dependent as well as in stationary scattering theory. Applica- 
tion to proton-deuteron scattering is discussed. 21 refs.; 4 figs. 
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18839 (JINR—D-4-87-692, pp 50-54) Convergence of the 
orthogonalized resonating group method. Schmid, E.W. (Tue- 
bingen Univ. (Germany, F.R.). Inst. fuer Theoretische 
Physik). 1987. NTIS (US Sales Only), PC A20/MF AOl1. 
Order Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Two-cluster interactions are considered in the framework of 
the orthogionalized resonating group method. The method is 
shown fo furnish a convergent scheme to investigate the effective 
interactions of two composite particles in the energy region of 
purely elastic scattering. 7 refs. 


18840 (JINR—D-4-87-692, pp 55-61) Recent few-body 
calculations including break-up and photodisintegration proc- 
esses. Sandhas, W. (Bonn Univ. (Germany, F.R.). Physika- 
lisches Inst.). 1987. NTIS (US Sales Only), PC A20/MF 
AO1. Order Number DE89780056/JAW. (CONF-8706149— 


). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Different strategies for reducing Faddeev-type relations to 
low-dimensional sets of effective two-body equations are discussed. 
In the three-nucleon case, the recently proposed W-matrix method 
leads to most efficient single-rank approximations of the subsystem 
T-operators, and hence to simple, but none the less quite accurate 
effective equations, as could be demonstarted by test calculations. 
In contrast, the electron-hydrogen problem requires the incopora- 
tion of high-order quasi-Born terms which, in praxi, may be re- 
placed by conventional polarization potentials obtained in adiabatic 
approximation. New rather instructive, parameter-free calculations 
based on this concept are reported. Moreover, the three-body 
break-up and photodisintegration formalisms are described. Apart 
from some comments on future calculations, these considerations 
essentially serve to justify the respective four-body generalizations. 
The present statis of applications to four-nucleon break-up and pho- 
todisintegration processes is reviewed. 23 refs. 


18841 (JINR—D-4-87-692, pp 97-104) Dynamic descrip- 
tion of light nuclei in the framework of few composite particle 
model. Kukulin, V.I.; Ehramzhyan, R.A. (Moskovskij Gosu- 
darstvennyj Univ. (USSR). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki; AN SSSR, Moscow. Inst. Yadernykh Issle- 
dovanij). 1987. (In Russian). NTIS (US Sales Only), PC 
A20/MF A0O1. Order Number DE89780056/JAW. (CONF- 
8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Possibility of describing light nuclei in the framework of 
multicluster dynamic model with projection (MDMP) is discussed. 
Calculations of nuclear reactions were accomplished on the basis of 
MDMP wave functions: scattering of photons, pions and electrons 
on /sup 6/Li nuclei. It is shown that MDMP enables to describe 
most adequately the whole body of observed phenomena in strong, 
electromagnetic and other processes, if a study is made on proper- 
ties of the system, which depend mainly on considered cluster de- 
grees of freedom only. If cluster rearrangement takes place in stud- 
ied process, finishing of antisymmetrization is necessary. 13 refs.; 6 
figs. 


18842 (JINR—D-4-87-692, pp 113-122) Reactions in a 
few-body system and a small-particle exotics. Kuz’michev, 
V.E. (AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj 
Fiziki). 1987. (In Russian). NTIS (US Sales Only), PC A20/ 
MF AOl. Order Number DE89780056/JAW. (CONF- 
8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Results of investigating reactions in a few-body system are 
discussed. Various traditional and nontraditional approaches are 
used for investigation of mentioned process: method of Faddeev 
equations, diagram technique, eikonal approximation etc. Three-nu- 
cleon systems and systems with nucleon number N>3 are consid- 
ered. Consideration is also given to the problem of accuracy of dif- 
fraction approach to the description of particle scattering on nuclei 
and to the problem of multiquark state existence. Actuality of 
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studying effects of particle polarizability in nuclear processes is 
noted. 32 refs.; 2 figs. 


18843 (JINR—D-4-87-692, pp 123-131) Development of 
microscopic theory of interaction of lightest nuclei. Vasilevs- 
kij, V.S.; Neudachin, V.G.; Smirnov, Yu.F.; Filippov, G.F. 
(AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 
1987. (In Russian). NTIS (US Sales Only), PC A20/MF 
AO1. Order Number DE89780056/JAW. (CONF-8706149— 


). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

A new approach to the investigation of interaction of the 
lightest nuclei is considered. At the UkSSR AS Institute of theoret- 
ical physics a simple formal apparatus is suggested to realize the 
ideas of the resonating group method (RGM). The RGM ideas can 
be realized using the basis of multiparticle oscillator functions. Gen- 
eralized coherent states are the most efficient instrument to plot the 
equations of RGM algebraic version. In the framework of RGM al- 
gebraic version the problem of nucleon scattering on alpha-particle 
is discussed. It is pointed out that microscopic theory of nuclear re- 
actions at present explains satisfactorily the experimental data. 16 
refs. 


18844 (JINR—D-4-87-692, pp 132-139) Pion absorption 
by nuclei and AN interaction. Kurepin, A.B. (AN SSSR, 
Moscow. Inst. Yadernykh Issledovanij). 1987. (In Russian). 
NTIS (US Sales Only), PC A20/MF A0O1. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Mechanism of pion interaction with nucleus is discussed. Ac- 
cording to theoretical models the initial stage of interaction passes 
through production of A-isobar. Experimental and theoretical data 
testify to the fact that AN->AN and AN->NN represent the main 
channels of A-isobar interaction nucleons. Collective effects in pion- 
nucleus reactions, explained by specific properties of AN-interaction 
are investigated. 19 refs.; 3 figs. 


18845 (JINR—D-4-87-692, pp 149-153) Inelastic back- 
ward Nd-scattering in the A-resonance region at threshold 
breakup of the deuteron. Imambekov, O.; Uzikov, Yu.N. 
(Kazakhskij Gosudarstvennyj Univ., Alma-Ata (USSR)). 
1987. NTIS (US Sales Only), PC A20/MF AOl. Order 
Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

The processes of inelastic background Nd scattering at the 
initial energy T=0.5-1.5 GeV in the A-resonance region are stud- 
ied. The results of calculation of the differential cross section of the 
p+d -> p+(p+N) reaction for the /sup 1/S/sub 0/-state of the 
(p+n) pair (E/sub pn/=3 MeV) are given. It is shown that the 
one-nucleon exchange mechanism contribution dominates in the 
whole energy region except the point T=0.67 GeV where the 
mechanism contribution becomes zero. The contribution of the 
meachanism of double scattering with A-isobar excitation to the 
cross section has maximum in the same energy region. The single 
pN scattering mechanism contribution is significant only in the 
region T=0.6-0.8 GeV. 10 refs.; 2 figs. 


18846 (JINR—D-4-87-692, pp 188-199) Nucleon-nucleon 
interaction above pion threshold: force models for application 
in nuclear structure and nuclear reactions. Sauer, P.U. (Han- 
nover Univ. (Germany, F.R.)). 1987. NTIS (US Sales 
Only), PC A20/MF AOl. Order Number DE89780056/ 
JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Force models (FM) for applications in nuclear structure and 
nuclear reactions are discussed. The long-standing picture of the 
nucleus as a system of nucleons is considered to be basically correct 
and therefore forms the starting point for corrections. The correc- 
tions are cast into the form of extended force models with hadrons, 
nonnucleonic degrees of freedom being added to the nucleonic one. 
FM can be tuned in the two-nucleon system and are then applica- 
ble, without further adjustment, in many-nucleon systems. They are 
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effective force models in view of the underlying quark-gluon de- 
grees of freedom, but they provide a microscopic description of nu- 
clear properties owing to their connectionbetween two- and many- 
nucleon systems. Two different layers of sophisticaltion (FM with 
A-isobar, pion degrees of freedom and A-isobar, pion and dibaryon 
degrees of freedom) for these force models have been considered. 
21 refs.; 10 figs. 


18847 (JINR—D-4-87-692, pp 325-331) Light-cone dy- 
namics of few-body systems and hard nuclear processes. 
Frankfurt, L.L.; Strikman, M.I. (AN SSSR, Leningrad. Inst. 
Yadernoj Fiziki). 1987. NTIS (US Sales Only), PC A20/MF 
AO1. Order Number DE89780056/JAW. (CONF-8706149— 


). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Light-cone dynamics is applied to hard nuclear processes. 
The main attention is given to several recent developments: restric- 
tions on the structure of the light-cone wave functions from the 
Lorentz invariance constraints on Weinberg equation, applications 
of light-cone dynamics to the deuteron electrodisintegration e+D - 
> e+p-+n and implication of x>1 (e,e’) ShAC data for the struc- 
ture of A>2 nuclei. 12 refs.; 2 figs. 


18848 (JINR—D-4-87-692, pp 332-346) Short-range be- 
haviour of few-body wave functions and electromagnetic 
probes. Ciofi degli Atti, C. (Istituto Nazionale di Fisica Nu- 
cleare, Rome (Italy); Perugia Univ. (Italy)). 1987. NTIS 
(US Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Short-range behaviour of few-body wave functions is dis- 
cussed. The nucleon momentum distributions n(k) for k>1.5 fm/ 
sup -1/ (k=k/sub N/-q, k/sub N/- being the momentum of the 
struck nucleon in the laboratory system and q-the momentum trans- 
fer) represent a stringent test for investigating the short range part 
of few-body wave functions. the y-scaling plot of inclusive quasi 
elastic data can offer the possibility of extracting n(k) from the ex- 
perimental data provided that the correct definition of the scaling 
function, where the nucleon binding and momentum are properly 
taken into account, is adopted. The results obtained for deuteron 
are highly reliable and seem to exclude large effects from quark de- 
grees of freedom; the results for /sup 3/He need further improve- 
ments, but even in this case, they appear to be in qualitative agree- 
ment with predictions from few-body wave functions resulting 
from realistic two-nucleon interactions. 29 refs.; 16 figs. 


18849 (JINR—D-4-87-692, pp 347-354) Microscopic de- 
grees of freedom in few-body reactions in nuclear and particle 
physics. Cannata, F. (Istituto Nazionale di Fisica Nucleare, 
Bologna (Italy)). 1987. NTIS (US Sales Only), PC A20/MF 
AO1. Order Number DE89780056/JAW. (CONF-8706149— 


} 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Microscopic degrees of freedom in few-body reactions are 
considered. In the framework of QCD isospin breaking effects can 
provide useful information on the difference in mass between up 
and down quark in the Lagrangian (m/sub u/+-M/sub d/). Isospin 
breaking effects breaking effects are estimated to be of the order of 
(M/sub n/-M/sub d/)/m/sub eff/. The hope is that nuclear dynam- 
ics may provide cases where the isospin mixing can be large due to 
the almost degenracy of different isospin states e.g. E(T=0)- 
E(T=1) (= 1) m/sub n/-m/sub d/. Isospin breaking insome proc- 
esses such as a+d -> d+d*, a+d -> /sup 3/He+/sup 3/H reac- 
tions is discussed. 38 refs. 


18850 (JINR—D-4-87-692, pp 426-439) Méesonic ex- 
change currents in few-nucleon systems. Shebeko, A.V. (AN 
Uxrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1987. (In Russian). NTIS (US Sales Only), PC A20/MF 
A011. Order Number DE89780056/JAW. (CONF-8706149— 


). 
From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 
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Manifestation of mesonic exchange currents (MEC) in elec- 
tromagnetic (e.m.) interaction of simple nuclear systems (d, /sup 3/ 
He, /sup 3/H and /sup 4/He) are discussed. Problems related to 
construction of MEC models are considered. The dependence of 
the series of polarization observables on the degree of agreement of 


operators of e.m. nucleus current and NN-interaction is shown. 50 
refs.; 5 figs. 


18851 (JINR—D-7-87-68, pp 562-577) Hot nuclei, limit- 
ing temperature and excitation energies. Peter, J. (Institut 
National de Physique Nucleaire et de Physique des Parti- 
cules, 75 - Paris (France)). 1987. NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Collisions between two pieces of nuclear matter at energies 
well above the Coulomb barrier provide a unique opportunity of 
producing nuclear matter in extreme states. In this paper it will be 
examined how the residual fusion nuclei are identified and what in- 
formation can be obtained about the formation of very excited 
nuclei, especially the maximum excitation energy or temperature 
which we can reach. Experimental methods for measurements of 
excitation energies and nuclear temperature are listed. The limits to 
the formation of hot nuclei is discussed. Available experimental 
data show that thermalized fusion nuclei are formed up to excita- 
tion energies around 6 MeV at A {similar—to} 50 down to 3 MeV 
for very heavy nuclei. The observed trend of E*/A is reproduced 
by static and dynamical calculations on the limiting temperatures of 
nuclei can sustain. Comparing these parameters to experimental 
limits will provide information on the parameters which enter in 
the equation of state of hot nuclear matter. 35 refs.; 18 figs. 


18852 (JINR—D-7-87-68, pp 619-635) Competition be- 
tween one- and two-body dynamics in medium energy heavy 
ion collisions. Di Toro, M. (Istituto Nazionale di Fisica Nu- 
cleare, Frascati (Italy). Lab. Nazionale di Frascati). 1987. 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Heavy ion collisions in intermediate energy region (20-100 
MeV/nucleon) provide some unique tools to understand the nature 
of the nuclear many-body dynamics. Pauli blocking is less and less 
effective and it is expected that a quite strong competition between 
the mean field dynamics and explicit two-body collisions. The nu- 
cleus becomes a quite unique many body system, for its finiteness 
and the co-existence of the two dynamical regimes. Some phenome- 
nological evidence of such co-existence also in processes that 
should be dominated by nucleon-nucleon collision are discussed: 
nuclear transparency and higher energy heavy ion collisions. A mi- 
croscopic analysis of this new dynamics raised important questions 
on the the nuclear equation of state is discussed al so. Decreasing 
impact parameter order, chanced role of giant resonance excitation 
in inelastic collisions, projectile fragmentation processes are consid- 
ered. An important role of collective motions in the pion produc- 
tion around the physical threshold is suggested. 63 refs.; 25 figs. 


18853 (JINR—D-7-87-68, pp 610-618) Salient features of 
heavy ion reactions in the intermediate energy region. Jakobs- 
son, B. (Lund Univ. (Sweden). Dept. of Physics). 1987. 
NTIS (US Sales Only), PC A99/MF AOI. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

In this lecture the attention is focused on the most central 
and therefore generally aiso the most violent collisions. It is neces- 
sary to remember that the non-participating volumes could be very 
different for symmetric and asymmetric reactions. The onset of the 
multifragmentation channel or rather the cease of the fusion process 
is the first topic to be discussed. This question is directly related to 
the limitation in energy and momentum transfer and thus to the 
question about nuclear transparency. Exclusive data on multifrag- 
mentation on an event-by-event basis, which may help the model 
constructors, is presented as the second topic. In lecture the onset 
of fragmentation, fragment sizes in multifragmentation processes, 
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the origin of light particle correlations and emission of pions and 
kaons close to the threshold are discussed. 40 refs.; 14 figs. 


18854 (JINR—D-7-87-68, pp 598-609) Interaction of 
high energy heavy ions with nuclei. Man’ko, V.I. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1987. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Nuclear-nuclear collisions at high energies are considered. 
The problem concerning the formation of the high-excited nuclear 
systems during collisions as well as their properties is studied. From 
analysis of the data on the inclusive spectra of fragments emitted 
during collisions of high energy nuclei it follows that three highly 
excited nuclear systems are formed as a result of the collision. The 
fragments are mainly emitted by a central fireball in the region of 
intermediate rapidities. The fragments emitted by a hot target 
source (a hot source of an incident nucleus) as well as the frag- 
ments emitted by a cold residual (observers) of a nucleus-target (an 
incident nucleus) are observed in the region of fragmentation of the 
nucleus-target (an incident nucleus). 13 refs.; 14 figs.; 2 tabs. 


18855 (JINR—D-7-87-68, pp 589-597) Emission of frag- 
ments by excited nuclei. Muzychka, Yu.A.; Pustyl’nik, B.I.; 
Avdejchikov, V.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR); Radievyj Inst., Leningrad (USSR)). 1987. 
(In Russian). NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The calculations of cross sections of the fragment formation 
with Z=3-11 at excited compound nucleus decay with Z=97,80,65 
forming in the /sup 40/Ar(336 MeV)+/sup 197/Au, /sup 154/Sm, 
/sup 108/Ag reactions, as well as cross sections of the fragment 
formation in the p(480 MeV)+/sup 108/Ag and /sup 3/He(50-130 
MeV)+/sup 108/Ag reactions are carried out on the basis of the 
model of cascade evaporation of nucleons and fragments by excited 
nuclei. Analysis of the experimental data presented has shown that 
the satisfactory agreement of calculational cross sections of the 
fragment formation with Z=3-11 with the experiment has been ob- 
tained. Consideration of shell effects in the density parameter of re- 
sidual nuclei and collective effects related to the change in the equi- 
librium deformation and the angular momentum of residual nuclei 
can affect much the results of calculation. 16 refs.; 8 figs. 


18856 (JINR—D-7-87-68, pp 578-588) Theoretical ap- 
proaches to nuclear dynamics in the intermediate energy 
domain. Remaud, B.; Vinet, L.; Gregoire, C.; Sebille, F. (In- 
stitut National de Physique Nucleaire et de Physique des 
Particules, 75 - Paris (France); Nantes Univ., 44 (France)). 
1987. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

A review of a currently developed theoretical approach to 
the heavy ion reaction mechanisms suggested by authors early is 
presented. The Vlasov equation supplemented by the Uehling-Uh- 
lenbeck collision term seems to presently provide the more conven- 
ient tool for the study of heavy ion reactions at intermediate ener- 
gies when the nuclear mean field and the two-body collisions must 
be ireated on an equal footing general formalism to define the ini- 
tial conditions and derive the dynamical solutions of the Vlasov- 
Uehling-Uhlenbeck equation in the nuclear context. It is shown that 
the collision term helps in evacuating thermal energy into the con- 
tinuum without essentially changing the mass of residual fragment. 
The collision term plays an essential role as well in the entrance 
channel to damp the relative motion as in the exit channel in the 
formation of the outgoing products. 16 refs.; 7 figs. 


18857 (JINR—D-7-87-68, pp 540-553) Semiclassical one- 
body dynamics of heavy-ion collisions. Reif, R. (Technische 
Univ., Dresden (German Democratic Republic). Sektion 
Physik). 1987. NTIS (US Sales Only), PC A99/MF AOl1. 
Order Number DE89780058/JAW. (CONF-8609159—). 
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From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

For a finite-depth two-center potential an adiabatic single 
particle basis consisting of bound and Gamow states is presented, 
which has been applied in a semiclassical one-body model to treat 
the nuclear two-state problem and to predict the spectral and angu- 
lar distributions of particles emitted in more peripheral heavy-ion 
collisions. Within a similar model the characteristics of polar parti- 
cles emitted in a fission-like process are investigated. The present 
paper is based on some semiclassical investigations of particular as- 
pects of the heavy-ion reaction and fission dynamics in which the 
process is modelled in terms of a single neutron within two mean 
potentials, the centers of which are moving along given classical 
trajectories. Special emphasis is given to single particle excitations 
to the continuum due to non-adiabatic effects in the interaction. 22 
refs.; 9 figs. 


18858 (JINR—D-7-87-68, pp 528-539) Deep inelastic 
transfers and complete fusion of complex nuclei. New ap- 
proach to complete fusion process of nuclei. Volkov, V.V. 
1987. (In Russian). NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE89780058/JAW. (CONF-8609 159— 


). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The process of complete nucleus fusion is considered in the 
framework of a new approach, which based on the statement about 
great generality of the processes of total nucleus fusion and deep 
inelastic transfers. Principal difference from the existing theoretical 
models lies in the representation of interacting nuclei in the form of 
a time series of a binary nuclear system (BNS). Nuclei, forming 
BNS, keep their individuality during the whole BNS evolution to 
total fusion. The approach suggested permits to forecast a new type 
of nuclear reactions with heavy ions, called by the authors centrifu- 
gal fragmentation. Experimental facts, interpretation of which by 
the models existing meets with serious difficulties, are considered. 
19 refs.; 4 figs.; 1 tab. 


18859 (JINR—D-7-87-68, pp 518-527) Nuclear de-excita- 
tion processes following medium energy heavy ion collisions. 
Blann, M. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Many non-equilibrium phenomena have been observed in 
heavy ion reaction studies at beam energies below 10 MeV/nu- 
cleon. Among these are nucleon emission with velocities in excess 
of the beam velocity, incomplete momentum transfer to evapora- 
tion residue and fission-like fragments, y-rays with energies in 
excess of 100 MeV and 7z/sup 0/ production when beam energies 
below the threshold for production by the nuclear-nucleon collision 
mechanism. Here a very simple model approach to interpret these 
phenomena, the Boltzmann master equation (BME) is discussed. 
The physical concepts of the BME is described and the numerical 
formulation is summarized. The success in reproducing experimen- 
tal (HI, n) spectra and in estimating limits on beam momentum 
transfer due to the precompound nucleon emisssion cascade are dis- 
cussed. Results of calculations for subthreshold pion production are 
presented and compared with experimental yields and then that 
value of this simple model approach in the interpretation of these 
precompound phenomena are summarized. 26 refs.; 5 figs.; 2 tabs. 


18860 (JINR—D-7-87-68, pp 496-507) Dynamical hin- 
drance to compound nucleus formation in heavy ion reactions. 
Blocki, J.; Feldmeier, H.; Swiatecki, W.J. (Institute of Nu- 
clear Research, Warsaw (Poland); Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.); Law- 
rence Berkeley Lab., CA (USA)). 1987. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE89780058/ 
JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

A large number of dynamical trajectories corresponding to 
colliding nuclei, as represented by an idealized, sharp-surfaced 
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liquid-drop model with one-body dissipation are examined. The ob- 
jective was to delineate quantitatively, within this model, the be- 
haviour of the extra-extra-push energy E/sub XX/ in its depend- 
ence on the mass /or charge/ numbers of the colliding nuclei. 
Qualitatively, the results are as anticipated on the basis of earlier 
studies: the appearance of a dynamical limitation on compound nu- 
cleus formation beyond a certain threshold locus in the A/sub 1/. 
A/sub 2/ plane, with the energy E/sub XX/ rising smoothly but 
rapidly beyond the threshold. The reduction of the two-dimensional 
function E/sub XX//A/sub 1/,A/sub 2// to a one-dimensional 
function of a mean fissility x/sub m/ appears possible as a rough 
approximation. As expected, the mean fissility x and the entrance 
channel fissility x/sub 0/. The optimum choice appears to be one in 
which x is given about twice the weight of x/sub 0/. 13 refs.; 7 
figs. 


18861 (JINR—D-7-87-68, pp 465-478) Competition be- 
tween fusion and quasi-fission in heavy ion induced reactions. 
Back, B.B. (Argonne National Lab., IL (USA)). 1987. NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

A study of relative importance of complete fusion and quasi- 
fission processes based on two different observations are presented. 
In one approach the deviation of the measured anisotropy of fis- 
sion-like fragments from theory is interpreted as a coniribution of 
quasi-fission reactions is shown to follow the scaling properties of 
the extra-extra push model. Secondly, the mass-angle correlation of 
binary fragments from the /sup 238/U+/sup 48/Ca reactions is 
studied in order to estimate the contribution from complete fusion 
processes, which are assumed to display characteristics in accord- 
ance with the fission decay of lighter compound systems. Also in 
this case does the competition between the two competing process- 
es follow the scaling properties of the extra-extra push model. En- 
couraged by the success in accounting for the complete fusion com- 
ponent in lighter systems to calculate the complete fusion cross sec- 
tion for the reactions /sup 48/Ca+/sup 248/Cm and /sup 48/ 
Ca+/sup 254/Es are proceeded. According to these calculations 
are found that, although a strong inhibition of the complete fusion 
process is expected for these systems, the cross section for complete 
fusion is predicted to be sufficiently large to hope that synthesis of 
super-heavy elements may be possibie. 33 refs.; 9 figs.; 1 tab. 


18862 (JINR—D-7-87-68, pp 453-464) Mechanism of nu- 
clear dissipation in fission and heavy ion reactions. Nix, J.R.; 
Sierk, A.J. (Los Alamos National Lab., NM (USA)). 1987. 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

Nuclear dissipation is a fundamental nuclear property and 
plays a crucial role in such processes as the production of very 
heavy elements. Despite much work on its mechanism and magni- 
tude since the 1975 Dubna school-seminar, the emerging theories of 
dissipation have at times seemed to diverge. Building on the best 
features of these divergent views, here a new picture that provides 
a unified macroscopic description of several diverse nuclear phe- 
nomena is presented. These include the widths of isoscalar giant 
quadrupole and giant octupole resonances, mean fission-fragment 
kinetic energies and excitation energies, dynamical thresholds for 
compound-nucleus formation, and widths of mass and charge distri- 
bution in deep-inelastic heavy-ion reactions. 41 refs.; 8 figs. 


18863 (JINR—D-7-87-68, pp 42-56) Heavy-ion research 
at GANIL: progress and prospects. Detraz, C. (Institut Na- 
tional de Physique Nucleaire et de Physique des Particules, 
75 - Paris (France)). 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The results of study on the heavy ion collisions, nuclear 
fragments (neutron-rich and proton-rich) produced in this collisions 
and prospect programs for GANIL accelerator are presented. In- 
vestigation of the nuclear physics, subthreshold a production, 
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bremsstrahlung phenomena in heavy ion collisions are among the 
further experiments. 40 refs.; 18 figs.; 1 tab. 


18864 (JINR—D-7-87-68, pp 554-561) Description of 
fast nucleon emission within a phenomenological two-stage 
model. Maedler, P. 1987. NTIS (US Sales Only), PC A99/ 
MF AOl. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The physical picture underlying the phenomenological two- 
stage model (TSM) is proposed early for the description of fast nu- 
cleon emission in heavy ion reactions is briefly described. Sume fur- 
ther results concerning fast neutron emission at comparably low in- 
cident energies ({similar—to} 10 MeV/A) are presented. In this 
energy region some of the basic assumptions of the TSM seem to 
be doubtful. It is shown that the TSM for fast particle emission 
seem to well describe the dependence of inclusive preequilibrium 
neutron yields on incident energy, projectile and target mass num- 
bers. Even at bombarding energies as low as {similar—to} 10 
MeV/A corresponding data are reasonably good reproduced. 17 
refs.; 5 figs. 


18865 (JINR—D-7-87-68, pp 200-211) Mechanism of f- 
decay - spontaneous emission of fragments by heavy nuclei. 
Rubchenya, V.A.; Ehjsmont, V.P.; Yavshits, S.G. (Radievyj 
Inst., Leningrad (USSR)). 1987. (In Russian). NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

A new type of model of radioactive decay - spontaneous 
emission of fragments by heavy nuclei, for which f-decay has been 
suggested, is formulated. The consideration is based on representa- 
tion about a disintegrating configuration, for which the probability 
of f-cluster formation is close to 1. The moments method is used to 
determine the parameters of the disintegrating configuration. The 
probability of disintegrating configuration formation is determined 
by collective properties of a disintegrating nucleus. Effect of nu- 
cleon shells of the daughter nucleus and fragment leads to more 
compact disintegrating configuration and to decay energy increase, 
that’s why at f-decay magic nuclei are formed. Probable spontane- 
ous f-decay values calculated agree satisfactorily with experimental 
data. The calculational results testify to considerable decrease of f- 
decay probability at Z=94. 28 refs.; 4 figs.; 1 tab. 


18866 (JINR—D-7-87-68, pp 260-268) Cranking and gen- 
erator-coordinate method description of the fission dynamics 
at low energies. Pomorski, K. (Regensburg Univ. (Germany, 
F.R.); Uniwersytet Marii Curie-Sklodowskiej, Lublin 
(Poland). Inst. Fizyki). 1987. NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE89780058/JAW. (CONF- 
8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The main aim of the paper is to make the reader more famil- 
iar with the generator-coordinate method (GCM), and compare 
some results given by the cranking and the GCM and GOA (ap- 
proximation for the overlap of generating function). Also the fea- 
tures of the particle number and the angular momentum projection 
and the extension of the mean field deformed hamiltonian by the 
local approximation of the two-body interaction are discussed. The 
following conclusions can be drawn from carried out investigations. 
The GCM estimate of the mass parameters is about 1/3 smaller 
than the cranking one. The mass parameters obtained for the many- 
body hamiltonians are close to that calculated for the true hamil- 
tonian. The projection onto particle number and a given angular 
momentum does not affect collectives inertias in the GCM and 
GOA approximation. The fission barriers have to be corrected by 
the zero-point energies for the fission and rotational modes only. 19 
refs.; 5 figs. 
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18867 (JINR—D-7-87-68, pp 180-183) Recent calcula- 
tions of the fission half-lives of the heaviest nuclei. Sobic- 
zewski, A. (Institute for Nuclear Studies, Otwock-Swierk 
(Poland)). 1987. NTIS (US Sales Only), PC A99/MF AO1. 
Order Number DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

In the present review, it will be mainly concentrated on the 
recent results for T/sub sf/ of even-even heavy nuclei. Some atten- 
tion will be paid to the results for odd and odd-odd nuclides. It will 
be also mentioned the results for the alpha-decay lifetime T/sub 0 / 
, to see the relative role of T/sub a/ and T/sub sf/ in the total half- 
lives of the heaviest elements. One may say that recent calculations 
of the spontaneous-fission lifetime T/sub sf/ for the heaviest even- 
even nuclei rather well reproduce the experimental values. They 
also predict large values of T/sub sf/ for nuclei heavier than pres- 
ently known, much larger than believed previously. As a result, the 
alpha emission may be expected to be the main mode of decay of 
these nuclei. 20 refs.; 4 figs. 


18868 (JINR—D-7-87-68, pp 167-179) New fission valley 
for /sup 258/Fm and nuclei beyond. Moeller, P.; Nix, J.R.; 
Swiatecki, W.J. (Los Alamos National Lab., NM (USA); 
Lawrence Berkeley Lab., CA (USA)). 1987. NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE89780058/JAW. (CONF-8609159—). 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

The advent of the macroscopic-microscopic Strutinsky shell- 
correction method about 20 years ago made possible detailed theo- 
retical studies of the fission processes. With this method the poten- 
tial energy of a nucleus can be calculated for arbitrary shapes, 
within given shape parametrization. Coupled with a wealth of new 
experimental results this has led to a better understanding of the 
stability of elements at the end of the periodic system. The model 
to the /sup 264/Fm regin is applied, for which new and somewhat 
unexpected experimental data are available. The first observation of 
the onset of symmetric fission in the region at the end of the peri- 
odic system was the study of /sup 257/Fm fission . Subsequently, 
more observations of symmteric fission have been made in this 
region. Later, more extensive measurements on /sup 258/Fm and 
other neighbouring elements have shown that there often are two 
components in the kinetic-energy distribution. The aim of this paper 
is to understand the nature of the fission process for the nuclei for 
which these new data are available and then to make predictions of 
properties of other nuclei in the vicinity of /sup 264/Fm and of fis- 
sion haif-lives for a heavier even nuclei. 33 refs.; 12 figs.; 1 tab. 


18869 (JINR-E—4-88-141) Self-organization and atomic 
nuclei. Rotter, I. (Zentralinstitut fuer Kernforschung, Ros- 
sendorf bei Dresden (German Democratic Republic)). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 12p. NTIS (US Sales Only), PC A03/ 
MF AOI - OSTI; INIS. Order Number DE88705800/JAW. 

The transition from the resonance reaction mechanism at 
low level density to the direct reaction mechanism at high level 
density is investigated by means of numerical results obtained from 
microscopic calculations for nucleon induced reactions. The transi- 
tion takes place rather sharply at <G> approx <D>. Here, two 
types of motion of the nucleons exist simultaneously: a motion in 
long-living states which are near equilibrium and a motion in short- 
living states which are far from equilibrium. A formation of order 
out of chaos takes place only in the open quantum mechanical nu- 
clear system. It is caused by the quantum fluctuations via the con- 
tinuum. 16 refs.; 3 figs. 


18870 (JINR-E—4-88-208) Dynamical symplectic symme- 
try in the quasiparticle-phonon nuclear model. Nguyen Dinh 
Dang. (Moskovskij Gosudarstvennyj Univ. (USSR)). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 15p. NTIS (US Sales Only), PC A03/ 
MF AO1 - OSTI; INIS. Order Number DE88705801/JAW. 

Submitted to the journal Teor. Mat. Fiz. . 

It is shown that in some constraints the quasiparticle-phonon 
nuclear model (QPM) has the dynamical symplectic symmetric 
limit. The conditions for the phonon amplitudes, under which the 
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generators of the Sp(2d, R) algebra and of its central inhomogen- 
eous extension - the WSp(2d, R) algebra can be constructed from 
the phonon and biphonon QPM operators, are obtained. The contri- 
bution of the Sp(2d, R) symmetry in the general WSp(2d, R) sym- 
metry of the QPM is discussed. The exact Dyson boson realizations 
for the phonon and biphonon operators in the spaces of Perelomov 
partially coherent states and Barut-Girardello partially coherent 
states are derived. Based on these realizations in the symplectic 
symmetry limit of the QPM Hamiltonian the microscopic versions 
for the Hamiltonians of Sp(6, R) and WSp(6, R) models are sug- 
gested. 23 refs. 


18871 (JINR-E—4-88-357) Effects of thermal and parti- 
cle number fluctuations on the giant isovector dipole modes 
for /sup 58/Ni nucleus in the finite temperature random 
phase approximation. Nguen Dinh Dang; Nguyen Zuy 
Thang. (Moskovskij Gosudarstvennyj Univ. (USSR)). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1988. 8p. NTIS (US Sales Only), PC A02/ 
MF AO! - OSTI; INIS. Order Number DE88705803/JAW. 

Submitted to the journal J. Phys., G: Nucl. Phys. . 

With using the realistic single-particle energy spectrum ob- 
tained in the Woods-Saxon nucleon mean-field potential, the BCS- 
pairing gap for /sup 58/Ni as a function of temperature taking into 
account the thermal and particle number fluctuations are calculat- 
ed. The strength distributions of the electric dipole transitions and 
the centroids of the isovector giant dipole resonance (IV-GDR) are 
computed in the framework of the finite temperature RPA based 
on the hamiltonian of the quasiparticle-phonon nuclear model with 
separable forces. It is shown that the change of the pairing gap at 
finite temperature can noticeably influence the IV-GDR localiza- 
tion in realistic nuclei. By taking both thermal and particle number 
fluctuations in the pairing gap into account the effect of phase tran- 
sition from superfluid to normal in the temperature dependence of 
the IV-GDR centroid is completely smeared out. 17 refs.; 4 figs. 


18872 (JINR-R—4-88-146) Contribution of quasiparticle 
x phonon components into magnetic moments of low-lying 
states of odd spherical nuclei. Safarov, R.R.; Ponomarev, 
V.Yu. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1988. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AO1 - OSTI; INIS. Order 
Number DE88705830/JAW. 

Taking into account the quasiparticle structure of phonon 
the contribution of "quasiparticle phonon” components into mag- 
netic moments of ground states and certain weakly excited states of 
odd spherical nuclei are calculated within the quasiparticle-phonon 
nuclei model. The nuclear core polarization is taken into account as 
well as the coupling with 2/sup +/ and 3/sup -/ excitations which 
produce collective contribution to the magnetic moments. The g- 
factors are described satisfactorily in the quasiparticle-phonon nu- 
clear model and the contribution of "quasiparticle phonon’’ compo- 
nents is negligible. 5 refs,; 1 tab. 


18873 (JINR-R—4-88-161) Gamma decay of highly excit- 
ed states. Vdovin, A.I.; Voronov, V.V.; Ponomarev, V.Yu. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1988. 8p. (In Russian). NTIS (US 
Sales Only), PC A0O2/MF AOl - OSTI; INIS. Order 
Number DE88705831/JAW. 

Submitted to the Organizing Committee of the 38. Meeting 
on Nuclear Spectroscopy and Atomic Nucleus Structure, Baku, 
April 1988. 

The gamma-decay partial widths of the giant quadrupole re- 
sonances of /sup 208/Pb and deep-lying hole lg/sub 9/2/ state of / 
sup 114/Sn are calculated within the quasiparticle-phonon model. It 
can be concluded that the complex configurations of the wave 
functions are very important for a correct description of decay 
properties of highly excited nuclear states. 23 refs.; 4 figs.; 1 tab. 
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18874 (JINR-R—4-88-285) Internuclear interactions at 
short distances in elastic scattering of /sup 6/Li and reaction 
(/sup 6/Li,/sup 6/He) on carbon isotopes. Dem’yanova, 
A.S.; Ogloblin, A.A.; Bang, E.; Gareev, F.A.; Ershov, S.N.; 
Goncharov, S.A.  (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii; Niels Bohr Inst., Copenhagen (Den- 
mark); Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics; Moskovskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1988. 31p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl1 - OSTI; INIS. Order 
Number DE88705832/JAW. 

Submitted to the journal Nucl. Phys. . 

Cross sections are measured for elastic scattering of /sup 6/ 
Li ions and charge-exchange reactions (/sup 6/Li, /sup 6/He) on / 
sup 13/C and /sup 14/C nuclei at energy 93 MeV. The reaction 
has been theoretically analyzed within the microscopic version of 
the distorted wave approximation with the inclusion of the central 
and tensor components of the effective nucleon-nucleon interaction 
and expansion of the reaction amplitudes into near” and "'far’’-side 
components. Both in the scattering and reaction the "far’-side com- 
ponent is found to dominate at angles larger than 30 deg, and a 
slight inflection in the cross section around 90 deg in the scattering 
and reaction /sup 14/C(/sup 6/Li, /sup 6/He)/sup 14/N (3.95 
MeV) may be interpreted as remnants of a rainbow-like phenome- 
non. Analysis of the data on scattering gave a new family of the 
potentials for the system /sup 6/Li-/sup 12,13,14/C. Description of 
the differential cross sections of the excitations of 1/sup +/ states 
in the charge-exchange reaction at lagre angles turn out to be sensi- 
tive to the shape of the form factors at distances considerably 
smaller than thadius of strong absorption. From the data on the re- 
action (/sup 6/Li, /sup 6/He) it follows that the imaginary parts of 
the optical potentials of /sup 6/He and /sup 6/Li channels may 
differ up to 20%. 31 refs.; 15 figs.; 2 tabs. 


18875 (JINR-R—4-88-306) On convergence of the semi- 
microscopic expansions of optical potentials and of inelastic 
transition form factors. Knyaz’kov, O.M.; Kukhtina, I.N. 
(Leningradskij Gosudarstvennyj Univ. (USSR)). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation). 1988. 11p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AO1 - OSTI; INIS. Order 
Number DE88705833/JAW. 

The convergence of semimicroscopic expansions of optical 
potentials (OP) and of inelastic transition form factors (IFF) is in- 
vestigated. The closed form of the OP’s and IFF’s is obtained in a 
new version. Small dimensionless parameter is introduced, and the 
density matrix is expanded over the dynamic deformation param- 
eters. 13 refs.; 1 tab. 


18876 (JINR-R—4-88-362) About the mechanism of 
parity-violation in neutron induced reactions. Bunakov, V.E.; 
Gudkov, V.P.; Kadmenskij, S.G.; Lomachenkov, I.A.; 
Furman, V.I. (AN SSSR, Leningrad. Inst. Yadernoj Fiziki; 
Voronezhskij Gosudarstvennyj Univ. (USSR)). (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics). 1988. 12p. (In Russian). NTIS (US Sales Only), 
PC A0O3/MF AOl - OSTI; INIS. Order Number 
DE88705834/JAW. 

Submitted to the —— Sov. J. Nucl. Phys. . 

A comparison of the phenomenological matrix elements of 
the neutron-nucleus weak interaction obtained from the analysis of 
experiments of integral and differential types is performed. The rel- 
ative contribution of different parity-mixing mechanisms into ob- 
served P-violation effects is investigated. The conclusion about 
leading role of the parity-mixing at the stage of compound nucleus 
as compared with the valency mechanism of the mixing is con- 
firmed. 38 refs.; 1 tab. 


18877 (JINR-R—4-88-405) Description of the Gamov- 
Teller B/sup +/-decay of tin isotopes. Kuz’min, V.A.; 
Solov’ev, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1988. 4p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1 - OSTI; 
INIS. Order Number DE88705835/JAW. 
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Submitted to the journal Modern Phys. Lett., A. 

The integrated log(ft) values of Gamow-Teller B/sup +/ 
decays of the neutron-deficient tine isotopes are calculated in the 
random phase approximation with particle-hole and particle-particle 
residual interactions which parameters have been fixed earlier. For 
chemical bondg/sub A//g/sub V/chemical bond=1 and chemical 
bondg/sub A//g/sub V/chemical bond= 1.263 a good correspond- 
ence with the experimental data is obtained for /sup 104,106,108/Sn 
and a prediction is made for /sup 102/Sn. It is shown that one 
cannot define from the rate of neutron-deficient nuclei B/sup +/ 
decay the renormalization of the axial-vector weak interaction con- 
stant g/sub A/. 12 refs.; 2 tabs. 


18878 (KFK—4484) Multistep evaporation model for in- 
termediate mass fragment emission. Cole, A.J.; Grotowski, 
K.; Kozik, T.; Rebel, H. (Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires; Uniwersytet Jagiellonski, 
Krakow (Poland). Inst. Fizyki). (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik; 
Grenoble-1 Univ., 38 (France). Inst. des Sciences Nu- 
cleaires; Uniwersytet Jagiellonski, Krakow (Poland). Inst. 
Fizyki). Nov 1988. 15p. NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE88757155/JAW. 

A multistep evaporation model for intermediate mass frag- 
ment emission in heavy ion reactions is described. It applies the ca- 
nonical transition-state method for the determination of the proba- 
bility for disintegration of a fused system. The energy and angular 
momentum relations at the saddle and scission points are calculated 
on the basis of the finite range liquid drop model. The derivation of 
the total kinetic energy release uses the concept of amplifying 
modes which is equivalent to that of shape fluctuations at the ridge 
point. The model reproduces fairly well the mass and angular dis- 
tributions and the energy spectra of intermediate mass fragments 
yields from inclusive and coincidence experiments. 


18879 (LA-UR—89-178) Probing two-nucleon correla- 
tions with pion double-charge exchange. Baer, H.W. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W- 
7405-ENG-36. 18p. (CONF-8811171—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006529/JAW. 

From 17. INS international symposium on nuclear physics at 
intermediate energies; Tokyo, Japan (15 Nov 1988). 

A review is given of pion double-charge exchange reactions 
at incident energies of 25 to 65 MeV and leading to nuclear isobar- 
ic- analog states and to ground states. The large effects on the 
cross-section magnitudes and angular distribution shapes produced 
by spatial correlations in nuclear wave functions are demonstrated. 
The data on 1f7/2 nuclei at 35 MeV obtained in the last few years 
are used to establish the general validity of the two-amplitude shell 
model description for these transitions. Recent measurements on the 
energy dependence between 20 and 65 MeV of forward-angle cross 
sections are presented and discussed. 19 refs., 15 figs., 2 tabs. 


18880 (LAL-RT—88-08) Single and multiple Touschek 
effects. Le Duff, J. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire). Jun 1988. 17p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88757029/JAW. 

The Touschek effect, where the change in the direction of a 
particle’s momentum can lead to a strong variation of its energy 
due to a relativistic effect, leading to the loss of the particle if the 
relative energy variation exceeds the energy acceptance of the ma- 
chine, is reviewed. Total cross section for particle losses linked to 
the single efect, and Touschek lifetime are estimated. For the multi- 
ple effect, small angle Coulomb scattering; energy spread due to 
multiple scattering; and bunch lengthening and emittance growth 
are considered. 


18881 (LBL—26207) The decay of hot nuclei. Moretto, 
L.G.; Wozniak, G.J. (Lawrence Berkeley Lab., CA (USA)). 
Nov 1988. Contract AC03-76SF00098. 37p. (CONF- 
8808194—1). NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89006609/JAW. 
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From Brasov international summer school: recent advances 
in experimental nuclear physics; Brasov, Romania (30 Aug 1988). 
The formation of hot compound nuclei in intermediate- 
energy heavy ion reactions is discussed. The statistical decay of 
such compound nuclei is responsible for the abundant emission of 
complex fragments and high energy gamma rays. 43 refs., 23 figs. 


18882 (NEANDC—245-U, pp 279-283) Thermodynamic 
description of preequilibrium emission of nucleons in nucleus- 
nucleus collisions. Caplar, R.; Korolija, M.; Cindro, N. (In- 
stitut Rudjer Boskovic, Zagreb (YU)). 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88756885/JAW. (CONF-880232—). 


From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Nucleon yields from central-like collisions of heavy ions at 
15-30 MeV/nucleon have been compared with Boltzmann Master- 
Equation-type calculations. The comparison has shown that the ex- 
citation energy per initial degree of freedom, Estar/n/sub O/, is es- 
sentially independent of the projectile and target masses and de- 
pends only on the per nucleon energy brought in by the projectile. 
The linear relationship thus obtained leads to introducing a quantity 
T/sub PE’/ "preequilibrium” temperature. It has been shown that 
T/sub PE/ is related to the exciton density in the same way as the 
temperature for the equilibrated systems is related to the total level 
density. 


18883 (NEANDC—245-U, pp 285-291) Simplified uni- 
fied Hauser-Feshbach/Pre-Equilibrium model for calculating 
double differential cross sections. Fu, C.Y. (Oak Ridge Na- 
tional Lab., TN (US)). 1988. NTIS (US Sales Only), PC 
A15/MF AO1. Order Number DE88756885/JAW. (CONF- 
880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

A unified Hauser-Feshbach/Pre-Equilibrium model is ex- 
tended and simplified. The extension involves the addition of corre- 
lations among states of different total quantum numbers (J and J’) 
and the introduction of consistent level density formulas for the H- 
F and the P-E parts of the calculation. The simplification, aimed at 
reducing the computational cost, is achieved mainly by keeping 
only the off-diagonal terms that involve strongly correlated 2p-lh 
states. A correlation coefficient is introduced to fit the experimental 
data. The model has been incorporated into the multistep H-F 
model code TNG. Calculated double differential (n,xn) cross sec- 
tions at 14 and 25.7 MeV for iron, niobium, and bismuth are in 
good agreement with experiments. In use at ORNL and JAERI, 
the TNG code in various stages of development has been applied 
with success to the evaluation of double differential (n,xn) cross 
sections from 1 to 20 MeV for the dominant isotopes of chromium, 
manganese, iron, nickel, copper, and lead. 


18884 (NEANDC—245-U, pp 293-296) Progress on the 
application of preequilibrium and equilibrium statistical 
theory to nuclear data evaluation. Shu Nuan, W. (Academia 
Sinica, Beijing, BJ (CN). Inst. of Atomic Energy). 1988. 
NTIS (US Sales Only), PC A15/MF AO1. Order Number 
DE88756885/JAW. (CONF-880232—). 


From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The double differential cross section, spectrum, angular dis- 
tribution and cross section of all more important reaction channels 
in the energy range between 3 and 20 MeV for both structural and 
fissionable nuclides are described simultaneously and consistently 
by using the optical model, exciton model, and evaporation model. 
In exciton model, the importance of taking into account the influ- 
ence of both the Fermi motion and the Pauli principle has been em- 
phasized. The systematic behavior of level density at saddle point 
has been obtained by means of the approximation of effective single 
hump fission barrier. 








ERA-14/9 / 2674 


18885 (NEANDC—245-U, pp 315-326) Analysis of some 
inconsistencies in the calculation of level densities with the 
Fermi gas model. Grimes, S.M. (Ohio Univ., Athens (US)). 
1988. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The Fermi gas model is widely used in calculating nuclear 
level densities. With the use of modern computers, calculations can 
be made including both pairing ans shell effects. Despite these im- 
provements, there are indications that the model fails to properly 
predict the parity ratio even in situations where the level density 
itself is correctly described. A detailed examination of the discrep- 
ancies for some specific systems is presented. 


18886 (NEANDC—245-U) Preequilibrium Nuclear Reac- 
tions. Strohmaier, B. (ed.) (Vienna Univ. (AT). Inst. fuer 
Radiumforschung and Kernphysik). (Nuclear Energy 
Agency, 75 - Paris (France)). 1988. 330p. (CONF-880232— 
). NTIS (US Sales Only), PC A15/MF AO1. Order Number 
DE88756885/JAW. 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

After a survey on existing experimental data on precom- 
pound reactions and a description of preequilibrium reactions, theo- 
retical models and quantum mechanical theories of preequilibrium 
emission are presented. The 25 papers of this meeting are analyzed 
separately. 


18887 (NEANDC—245-U, pp 53-71) New developments 
in compound nucleus theory. Harney, H.L. (Max-Planck-In- 
stitut fuer Kernphysik, Heidelberg (DE)). 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The concept of random Hamiltonians is discussed in connec- 
tion with the theory of nuclear spectra and nuclear reactions. Ex- 
perimental evidence is presented that suggests the Gaussian orthog- 
onal ensemble as the basis of the theory. Some theoretical results 
(average cross sections, the observable in detailed balance experi- 
ments) are reported and discussed. 


18888 (NEANDC—245-U, pp 73-85) Partial level densi- 
ties for states with specified particle and hole numbers, spin 
distribution for these states. Reffo, G.; Herman, M. (Ente 
Nazionale per |l’Energia Elettrica, Bologna (IT)). 1988. 
NTIS (US Sales Only), PC A15/MF A011. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The method for combinatorial calculation of state and level 
densities with fixed exciton numbers in the space of the shell-model 
orbitals is presented. The pairing interaction is taken into account 
by applying the BCS theory to each configuration. The role of the 
pairing interaction is discussed. The spin and parity distributions are 
obtained and analyzed. Effects of the restriction limiting configura- 
tions to only bound orbitals are also considered. 


18889 (NEANDC—245-U, pp 87-100) Microscopic opti- 
cal model calculations in the energy range 10-100 MeV. Leeb, 
H. (Technische Univ., Wien (AT). Inst. fuer Kernphysik). 
1988. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Together with a short introduction into the basic concepts of 
various theoretical formulations of the optical model, microscopic 
calculations on nucleon-nucleus and light-ion nucleus optical poten- 
tials are reviewed. Although numerically tough, the nucleon-nucle- 
us optical potential is quite well understood. The main assumptions 
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and the limits of the nuclear matter approach and the nuclear struc- 
ture approach are discussed. Particular emphasis is given to recent 
developments in the nuclear matter approach, as e.g. the improve- 
ment of the local density approximation or the temperature depend- 
ence. The microscopic treatments of light-ion nucleus optical poten- 
tials are presented in the second part. Considering the example of 
a-nucleus scattering the problems, successes and failures of such 
calculations are presented. 


18890 (NEANDC—245-U, pp 103-116) Recent results in 
the development of a global medium-energy nucleon-nucleus 
optical-model potential. Madland, D.G. (Los Alamos Nation- 
al Lab., NM (US)). 1988. NTIS (US Sales Only), PC A15/ 
MF AOl. Order Number DE88756885/JAW. (CONF- 
880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Initial results are presented for the determination of a global 
medium-energy nucleon-nucleus phenomenologicai optical-model 
potential using a relativistic Schroedinger representation. The start- 
ing point for this work is the global phenomenological optical- 
model potential of Schwandt et al., which is based on measured 
elastic scattering cross sections and analyzing powers for polarized 
protons ranging from 80 to 180 MeV. This potential is optimally 
modified to reproduce experimental proton reaction cross sections 
as a function of energy, while allowing only minimal deterioration 
in the fits to the elastic cross sections and analyzing powers. Fur- 
ther modifications in the absorptive potential were found necessary 
to extrapolate the modified potential to higher energies. The final 
potential is converted to a neutron-nucleus potential by use of 
standard Lane model assumptions and by accounting approximately 
for the Coulomb correction. Comparisons of measured and calculat- 
ed proton reaction and neutron total cross sections are presented 
for /sup 27/Al, /sup 56/Fe, and /sup 208/Pb. Medium-energy opti- 
cal-model potentials for complex projectiles are briefly discussed in 
an appendix. 


18891 (NEANDC—245-U, pp 117-128) Standard 
Hybrid- and Exciton-model for preequilibrium reactions. Bis- 
plinghoff, J. (Bonn Univ. (DE). Inst. fuer Strahlen- und 
Kernphysik). 1988. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The Exciton- and Hybrid model of preequilibrium emission 
differ in their assumptions about the nature of particle hole states, 
in their computational concepts and in their predictions of emission 
cross sections. These differences are reviewed and shown to make 


the models unreconcilable. Consequences for the use of the models 
are discussed. 


18892 (NEANDC—245-U, pp 143-155) Emission of 
complex particles in precompound reactions. Gadioli, E. 
(Milan Univ. (IT). Dipt. di Fisica; Istituto Nazionale di 
Fisica Nucleare, Milan (IT)). 1988. NTIS (US Sales Only), 
PC A15/MF AOl. Order Number DE88756885/JAW. 
(CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Various theoretical models that have been developed to de- 
scribe emission of complex particles in nucleon induced reactions 
are discussed and their predictions compared with the experimental 
data. 


18893 (NEANDC—245-U, pp 157-169) Preequilibrium 
gamma emission. Oblozinsky. (Slovak Slovenska Akademia 
Vied, Bratislava (CS). Fyzikalny Ustav). 1988. NTIS (US 
Sales Only), PC A15/MF AOl. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Review of preequilibrium yy ray emission is given. Thanks to 
considerable recent progress the preequilibrium ‘y emission emerges 
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as a viable concept in surprisingly broad spectral energy range and 
variety of reactions. Two mechanisms of yy emission during preequi- 
librium cascade can be distinguished. Single-particle radiative tran- 
sitions dominate the spectral energy range of giant resonances. This 
is discussed in terms of the exciton as well as hybrid model. Emis- 
sion of y rays in excess of 30 MeV becomes dominated by two- 
particle radiative processes. This is shown via neutron-proton 
bremsstrahlung radiation as well as using inverse quasi-deuteron 
photoabsorption. The above points are illustrated on reactions in- 


duced with 14 MeV neutrons, 27 MeV a particles and 140 MeV 
protons. 


18894 (NEANDC—245-U, pp 171-183) Multiple pree- 
quilibrium decay processes. Blann, M. (California Univ., 
Livermore (US). Lawrence Livermore National Lab.). 1988. 
NTIS (US Sales Only), PC A15/MF A0Ol1. Order Number 
DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Several treatments of multiple preequilibrium decay are re- 
viewed with emphasis on the exciton and hybrid models. We show 
the expected behavior of this decay mode as a function of incident 
nucleon energy. The algorithms used in the hybrid model treatment 
are reviewed, and comparisons are made between predictions of the 
hybrid model and a broad range of experimental results. 


18895 (NEANDC—245-U, pp 185-195) Preequilibrium 
master equation with angular-momentum conservation and its 
microscopic aspects. Akkermans, J.M.; Gruppelaar, H. 
(Netherlands Energy Research Foundation, Petten. Energy 
Study Centre). 1988. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Some aspects of the unification of preequilibrium models are 
discussed. The incorporation of angular-momentum conservation in 
the exciton model is reviewed, as well as the relationship of the re- 
sulting model with the Hauser-Feshbach formula. Several possibili- 
ties for extending this model to multistep direct angular distribu- 
tions are described. Finally, we consider its microscopic founda- 


tions, commenting upon various existing approaches to this prob- 
lem. 


18896 (NEANDC—245-U, pp 197-208) Two-component 
exciton model. Isospin conservation and other second order 
effects. Kalbach, C. (Duke Univ., Durham, NC (US). Dept. 
of Physics). 1988. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

Recent developments in preequilibrium reaction studies re- 
quire moving from the one-component version of the exciton model 
to the two-component version in which proton and neutron degrees 
of freedom are considered separately. This model is described and 
is shown to be equivalent to the one-component model for simple 
calculations. The important question of the relative interaction rates 
between like and unlike nucleons is also reviewed. Finally the ques- 
tion of isospin conservation (which can only be treated adequately 
in a two-component preequilibrium model) is addressed using parti- 
cle-hole state densities with good isospin quantum numbers. 


18897 (NEANDC—245-U, pp 209-220) Multi-step direct 
reactions. Marcinkowski, A. (Institute for Nuclear Studies, 
Warsaw (PL)). 1988. NTIS (US Sales Only), PC A15/MF 
A01. Order Number DE88756885/JAW. (CONF-880232—). 

From Nuclear Energy Agency Nuclear Data Committee 
(NEANDC) specialists’ meeting on preequilibrium nuclear reac- 
tions; Semmerling, Austria (10 Feb 1988). 

The current status of the multi-step direct reaction theories 
and their application in evaluation of cross sections of nucleon in- 
duced reactions at energies between 14 and 62 MeV are reviewed. 
The interplay of the one-step process with respect to the multi-step 
processes are discussed. 
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18898 (ORNL/TM—11032) Inclusion of correlations in 
the empirical selection of intranuclear cascade nucleons from 
high-energy hadron-nucleus collisions. Alsmiller, F.S.; Als- 
miller, R.G. Jr. (Oak Ridge National Lab., TN (USA)). Jan 
1989. Contract AC05-840R21400. 37p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007876/ 
JAW. 

The very high energy (5 GeV to 20 TeV) hadron-nucleus 
differential particle production model found in the Monte Carlo 
transport code FLUKA87 has been adapted for inclusion in the 
transport code HETC88. The empirical selection of intranuclear 
cascade nucleons has been modified to provide simple correlations 
with the randomly selected number of hadron-nucleon collisions. A 
standard method of calculating the excitation energy of the com- 
pound nucleus preceding an added evaporation step by assuming 
the particles are produced in a one-dimensional nuclear well is ap- 
plied. This method, coupled with the above correlations, leads to 
improved correlations of the excitation energy with the A and Z of 
the compound nucleus, and then to greatly improved distributions 
of the residual nuclei following evaporation. The frequency distri- 
butions of low energy (8 < .7) charged particles show good agree- 
ment with experiment for 200 GeV protons incident on emulsions. 
Average multiplicities of shower and grey particles after evapora- 
tion for protons and pions incident on several elements are also 
compared with experiment. 23 refs., 10 figs., 1 tab. 


18899 (ORNL/TM—11112) RFUNC: A code to analyze 
differential elastic-scattering data. Perey, F.G. (Oak Ridge 
National Lab., TN (USA)). 1 Mar 1989. Contract ACO05- 
840R21400. 40p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007813/JAW. 

The code RFUNC is used at ORELA to analyze high reso- 
lution differential elastic scattering data from spin zero nuclides in 
the resonance energy region. This report presents the real R-Func- 
tion formalism used in RFUNC and gives details of how the finite 
size corrections are currently made. Appendix A describes the 
input to the code RFUNC. Appendix B describes the input to a 
utility code MAKPA that transforms a resonance parameter file in 
SAMMY format into a resonance parameter file in RFUNC format. 
Appendix C describes the input to an adjunct code RFUNCXT 
that generates the contributions to the total cross section from re- 
sonances of different orbital and total angular momenta. The FOR- 
TRAN listing of the code RFUNC is given in Appendix D. 3 figs. 


18900 (RAL—88-077) Antiprotonic atoms. Batty, C.J. 
(Rutherford Appleton Lab., Chilton (UK)). Sep 1988. 28p. 
(CONF-8806292—). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88705583/JAW. 

From International school of physics with low energy anti- 
protons: 3rd course on antiproton-nucleon and antiproton-nucleus 
interactions; Erice, Italy (10 Jun 1988). 

The study of antiprotonic-atoms has been the subject of 
much activity at LEAR with some 5 experiments being carried out 
in the period before the ACOL shut-down in 1986. Results from all 
of these experiments are now available. In the present paper the 
general topic of p-bar-atoms is considered with an emphasis on the 
results obtained at LEAR and their theoretical interpretation. The 
review falls naturally into two sections; p-bar-nucleus atoms and p- 
bar-nucleon atoms. 


18901 (VNIINM—1-45) Effective charge of mean-light 
and mean-heavy fission fragments of californium 252. Demi- 
dovich, N.N.; Shapovalov, M.P.; Abramova, I.G. (Vse- 
soyuznyj Nauchno-Issledovatel’skij Inst. Neorganicheskikh 
Materialov, Moscow (USSR)). 1988. 1lp. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1 - OSTI; INIS. 
Order Number DE88705940/JAW. 

On the basis of the experimental data the effective charge of 
mid-light and mid-heavy fission fragments of /sup 252/Cf depend- 
ing both on the rapidity of every fission fragments and on the re- 
duced rapidity given in the generalized form is determined. Calcu- 
lations, carried out according to the theoretical expressions ob- 
tained for the middle charge and semi-empirical expressions for the 
effective charge of heavy ions, have shown that the data obtained 
by the authors agree well with the Sauter and Bloom theory. 17 
refs.; 3 figs.; 1 tab. 
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18902 Low-energy particle production and residual nuclei 
production from high-energy hadron-nucleus collisions. Als- 
miller, F.S.; Alsmiller, R.G. Jr.; Hermann, O.W. (Oak 
Ridge National Lab., Oak Ridge, TN (US)). pp v of Pro- 
ceedings of the topical conference on theory and practices 
in radiation protection and shielding. Volumes 1-2. La 
Grange Park, IL; American Nuclear Society (1987). 
(CONF-870405—). 

From Topical conference on theory and practice in radiation 
protection and shielding; Knoxville, TN, USA (22 Apr 1987). 

The high-energy hadron-nucleus collision model, EVENTQ, 
has been modified to include a calculation of the excitation and ki- 
netic energy of the residual compound nucleus. The specific pur- 
pose of the modification is to make it possible to use the model in 
the high-energy radiation transport code, HETC, which, in con- 
junction with MORSE, is used to transport the low energy parti- 
cles. It is assumed that the nucleons in the nucleus move in a one- 
dimensional potential well and have the momentum distribution of 
a degenerate Fermi gas. The low energy particles produced by the 
deexcitation of the residual compound nucleus, and the final residu- 
al nucleus, are determined from an evaporation model. Compari- 
sons of multiplicities and residual nuclei distributions with experi- 
mental data are given. The "grey” particles, i.e., charged particles 
with 0.25 <B<0.7, are in good agreement with experimental data 
but the residual nuclei distributions are not. 


18903 Statistical origin of complex particles in intermedi- 
ate energy heavy ion reactions. Moretto, L.G. (Nuclear Sci- 
ence Div., Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US)). pp v of Quantrum chaos and statistical 
nuclear physics. New York, NY; Springer-Verlag New 
York Inc. (1986). (CONF-860125—). 

From 2. international conference on quantum chaos and 4. 
international colloquium on statistical nuclear physics; Cuernavaca, 
Mexico (6 Jan 1986). 

The compound nucleus mechanism for complex fragment 
emission is discussed theoretically and demonstrated experimentally. 
The role of the potential energy as a function of mass asymmetry is 
shown in experimental charge distributions. This process is fol- 
lowed from near the threshold up to bombarding energies of sever- 
al tens of MeV A. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 17821, 18594, 18620 


18904 (AD-A—200748/2/XAB) Algorithms for solving 
inverse problems of transport theory. McCormick, N. (Wash- 
ington Univ., Seattle (USA)). 1988. 3p. NTIS, PC A02/MF 
AOl. 

Pub. in Transactions of the American Nuclear Society, Vol. 
56, 254-255(1988). 

Methods for solving inverse radiative-transfer problems with 
multiple scattering are briefly summarized and contrasted to meth- 
ods for other inverse problems without multiple scattering. 


18905 (CEA-CONF—9653) Calculation of gamma ray 
streaming through bent ducts. Diop, C.M.; El Hamzaoui, B.; 
Lee, Y.K.; Nimal, J.C.; Vergnaud, T. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d'Etudes Mecaniques et Thermiques). Sep 1988. 10p. 
(CONF-880906—). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE88756866/JAW. 

From 7. international conference on radiation shielding; 
Bournemouth, UK (12 Sep 1988). 

The radiation transport in lacunar media holds an important 
place in shielding studies field for nuclear reactor and reprocessing 
plants. Problem to solve is to calculate dose rate associated with 
particle current which streams out voids. A formalism performing 
gamma ray streaming in case of cylindrical bent ducts is proposed. 
The model uses the energy and angle differential albedo concept. 
An exact Monte Carlo method and simplified analytical one in 
order to calculate differential albedo are also presented. 
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18906 (EGG-M—88036) Analytical modeling for neutron 
capture therapy. Wheeler, F.J.; Griebenow, M.L.; Wessol, 
D.E.; Nigg, D.W. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1988. Contract AC07-76I1D01570. 8p. (CONF- 
8805150—7). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89005426/JAW. 

From 4. international conference on neutron capture ther- 
apy; Bremen, F.R. Germany (31 May 1988). 

The parts of the BNCT research program that involve ex- 
perimental irradiations for human trials will require detailed com- 
puter modeling of the various radiation transport and interaction 
processes expected to occur, coupled with a display of the results 
in an easily interpretable form. The basic computational model will 
provide distributions of neutron, gamma, and charged-particle inter- 
action rates, energy deposition rates, and statistical information that 
can be related to various radiobiological effects in the irradiated 
area. A graphics workstation that provides state-of-the-art visual 
computing capabilities will be employed. Capability for radiation 
transport and dosimetry calculations with the necessary combina- 
tion of accuracy, execution speed, and display interfacing for each 
application will be implemented on the workstation. In addition, 
the workstation will be connected to the INEL CRAY XMP-24 
over a high band-width (10 MHz) communications line to provide 
additional scientific data processing power should this be needed 
for some applications. Data describing the geometry, composition, 
and boron content of the irradiated volume for each individual ex- 
periment, or, in the case of clinical trials, each human patient will 
be obtained from several alternative sources. Depending on the ap- 
plication of interest, these will include: drawings; measurements; 
and other information from the experimenter or attending physi- 
cian; phantom-type models and; automated transfer of medical im- 
aging data (CT, MRI, PET) in cases where such data are available. 
11 refs., 3 figs. 


18907 (FEI—1891) Calculation of particle beam energy 
distribution at beam transmission over absorber. Mironov, 
V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1988. 12p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI, INIS. Order Number DE88705626/JAW. 

Technique for deriving analytical equations of charged parti- 
cle beam energy distribution at the absorber given thickness with 
the account of ranges asymmetry and distribution is described. De- 
pendence of distribution mean energy on the most probable one is 
received. Calculational data by correlations received conform well 
with experimental data. 8 refs.; 2 figs. 


18908 (JINR-R—13-88-239) Modeling of electron ranges 
in electromagnetic showers produced by gamma quanta with 
the energy E/sub y/ 100-3000 MeV. Slovinskij, B.; Czy- 
zewska, D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy; Politechnika Warszawska 
(Poland). Inst. Fizyki). (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy; Politechnika Wars- 
zawska (Poland). Inst. Fizyki). 1988. 1lp. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705839/JAW. 

Computer simulation of electron and positron (later: elec- 
tron) ranges in electromagnetic showers produced in liquid xenon 
by gamma-quanta (GQ) with the energy E/sub y/=100, 200, 500, 
1000, 2000 and 3000 MeV has been performed. The distributions of 
shower electron ionization energy loss (IL) in shower axis plane at 
different E/sub y/ values are analyzed. Conclusion is made that IL 
is constant with the accuracy of about few per cents in the central 
shower region inside which, on the average, more than 90% total 
shower energy is released. The obtained results are applicable for 
experimental study of spatial shower structure as well as when the 
GQ energy determination method based on shower electron range 
is used. 13 refs.; 8 figs.; i tab. 


18909 (RI—196) SITHA program for simulating hadron 
transport in the 10/sup 0/-10/sup 10/eV energy range. Simu- 
lation of neutron transport with E<20x10/sup 6/ eV. Dan- 
iehl’, A.V.; Dushin, V.N. (Radievyj Inst., Leningrad 
(USSR)). 1987. 13p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; INIS. Order Number 
DE88705938/JAW. 
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The methods for simulation of neutron transport with Z<20 
MeV used in the SITHA (simulation transport hadron) program, 
the original library of group microconstants (175 groups) with sub- 
group description of resonance range and a set of programs for its 
creation are described. The results of a number of integral experi- 
ments are discussed. 7 refs.; 4 figs.; 2 tabs. 


6550 Medical Physics 


REFER ALSO TO CITATION(S) 18072, 18137, 18137, 18236, 18237, 18238, 
18350, 18351, 18353, 18360, 18392, 18906 


18910 (CIEMAT—613) Automatic procedure go keep up- 
dated the activity levels for each radionuclide existing in a ra- 
dioactivity laboratory. Los Arcos, J.M. (Junta de Energia 
Nuclear, Madrid (Spain)). 1988. 3lp. (In Spanish). NTIS 
(US Sales Only), PC A03/MF AOl1 - OSTI; INIS. Order 
Number DE88705616/JAW. 

An automatic procedure to keep updated the activity levels 
each radionuclide existing in a radioactivity laboratory, and its clas- 
sification according to the Spanish Regulations on Nuclear and Ra- 
dioactive Establishments is described. This procedure takes into ac- 
count the mixed composition of each source and whether it is 
sealed or the activity and mass variation due to extraction or evap- 
oration in non-sealed sources. For a given date and time, the proce- 
dure prints out a complete listing of the activity of each radioactive 
source, the accumulated activity for each radionuclide, for each 
kind of radionuclide and the actual classification of the laboratory 
according to the legal regulations above mentioned. 


18911 (ICRU—43) Determination of dose equivalents 
from external radiation sources: Part 2. (International Com- 
mission on Radiation Units and Measurements, Bethesda, 
MD (USA)). 15 Dec 1988. 60p. International Commission 
on Radiation Units and Measurements, 7910 Woodmont 
Avenue, Bethesda, MD 20814. Order Number T189007738/ 
JAW. 

The ICRU published Report 39, Determination of Dose 
Equivalents for External Radiation Sources, in which definitions 
are given of quantities to be employed in radiological protection 
monitoring (ICRU, 1985). These quantities, the “ambient dose 
equivalent,” H*, the directional dose equivalent,” H’, the "individ- 
ual dose equivalent, penetrating,’ H/sub p/, and the "individual 
dose equivalent, superficial,” H/sub s/, are intended to supplement, 
for practical measurements, the recommendations of the ICRU 
(1976, 1980) concerning the use of the absorbed dose index and the 
dose equivalent index. The present report furnishes reasons for the 
choices made and indicates how the dose equivalents received by 
exposed individuals may be determined when additional data on ir- 
radiation conditions are available. A large part of the report con- 
sists of physical data supporting these conclusions. Use has been 
made of various earlier studies, and advantage has been taken of the 
extensive computer codes now available for spherical and anthro- 
pomorphic phantoms and various radiations. 80 refs., 79 figs., 6 
tabs. 


18912 (INIS-BR—1409, pp 153-156) Radiological protec- 
tion in health units. Sa, L.R.B.S.; Neto, A.T.; Pires, A.; Aze- 
vedo, H.F.; Boasquevisque, E.M. 1987. (In Portuguese). 
NTIS (US Sales Only), PC Al2/MF AOl1. Order Number 
DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

Health units are studied with the aim to investigate person- 
nel and environmental aspects of radiological protection. The re- 
sponsabilities of the worker and the institution are examined by a 
questionary including medicals, dentists, nursing professionals, tech- 
nicists and assistants. (M.A.C.). 
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18913 (INIS-BR—1409, pp 57-69) Dosimetry and narrow 
X-ray beams, produced by particle linear accelerator for use 
in radiosurgery. Campos, J.C.F.; Vizeu, D.M. (Universidade 
Estadual de Campinas, SP (Brazil). Inst. de Fisica; Sao 
Paulo Univ., SP (Brazil). Faculdade de Ciencias Farmaceu- 
ticas). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF A0O1. Order Number DE88705520/JAW. (CONF- 
8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The principal characteristics of dosimetry and narrow X-ray 
beams(4Mv) monitoring are investigated for use in estereotatic ra- 
diosurgery. An additional collimator system and a estereotatic 
system (Leksell type) are presented. Dosimetric parameters like 
tissue-air ratio, peak scatter factor, isodose curves are studied. 
(M.A.C.). 


18914 (INIS-BR—1409, pp 105-110) Monte Carlo calcu- 
lation of efficiencies of whole-body counter, by microcomput- 
er. Fernandes Neto, J.M.; Mesquita, C.H. de; Deus, S.F. 
(Sao Paulo Univ., SP (Brazil). Faculdade de Medicina; Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF A0O1. Order Number DE88705520/JAW. (CONF- 
8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

A computer programming using the Monte Carlo method 
for calculation of efficiencies of whole-body counting of body radi- 
ation distribution is presented. An analytical simulator (for man e 
for child) incorporated with/sup 99m/Tc, /sup 131/I and /sup 42/ 
K is used. (M.A.C.). 


18915 (INIS-BR—1409, pp 138-141) Construction of a 
craniofacial simulator for use in oral radiology. Ghilardi 
Netto, T.; Silva Junior, A.R.; Nutti Sobrinho, A. (Sao Paulo 
Univ., Ribeirao Preto, SP (Brazil). Faculdade de Filosofia, 
Ciencias e Letras; Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Farmacia e Odontologia). 1987. (In 
Portuguese). NTIS (US Sales Only), PC A12/MF AO1. 
Order Number DE88705520/JAW. (CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The construction of a craniofacial simulator from a human 
dry cranio for use in Odontologic schools in biomedical radiogra- 
phies is described. (M.A.C.). 


18916 (INIS-BR—1409, pp 114) Study of surface dose 
anx build-up region of 18Mv photon beams. Cecatti, S.G.P.; 
Guedes, L.M.A.; Silva, M. da P.; Goncalves, J.F.; Pereira 
Junior, P.P. (Instituto Nacional do Cancer, Rio de Janeiro, 
RJ (Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), 
PC A12/MF AOl. Order Number DE88705520/JAW. 
(CONF-8710445—). 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 


18917 (INIS-BR—1409, pp 115-117) Measurements of 
dose on build-up region, surface dose and outlet dose by a 10 
MeV Linear accelerator. Souza, C.N. de; Khoury, H.J. (Per- 
nambuco Univ., Recife (Brazil). Dept. de Energia Nuclear). 
1987. (In Portuguese). NTIS (US Sales Only), PC A12/MF 
AO1. Order Number DE88705520/JAW. (CONF-8710445— 


>: 

From 2. Brazilian Congress of Physicists in Medicine; Sao 
Paulo, Brazil (10 Oct 1987). 

The dose on buildup region and the surface dose for a 10 
MeV photon beam from a linear acelerator (Mevatrom-74, Siemens) 
is studied. The influence of the tray of polycarbonate on the surface 
dose is determined. (M.A.C.). 


18918 {INIS-GB—44) Corporate plan, 1986/1987 to 
1989/1990. (Universities Research Reactor, Risley (UK); 
National Radiological Protection Board, Chilton (UK)). 
May 1986. 20p. NTIS (US Sales Only), PC A03/MF AOI - 
OSTI; GPO Dep. Order Number DE88780154/JAW. 
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The document deals with the Board's program under the fol- 
lowing headings and indicates the main areas in which the Board 
intends to concentrate its efforts: strategy, international and national 
standards and policy, dosimetry of radionuclides, physical dosime- 
try, evaluation of radiation risks, environmental studies, waste man- 
agement, consequences of major accidental releases to the environ- 
ment and organizational arrangements for accidents, transport of ra- 
dioactive materials, public exposures, occupational exposures, non- 
ionizing radiations, industrial technical services, central services, in- 
cluding training, resource assumptions and implications. 


18919 (INIS-GB—180, pp 2-5) Radiation: what it is, how 
you measure it, and why. Fry, F.A. (National Radiological 
Protection Board, Chilton (UK)). 1988. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88705525/ 
JAW. (CONF-8801150—). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

An introduction to radiation and radiation protection is pre- 
sented. After explaining the various types of radiation that are emit- 
ted, the main sources of radioactive material in the environment are 
described. The ways back to man are listed and examples of the 
monitoring carried out to ensure public safety are given. (U.K.). 


18920 (INIS-GB—180, pp 6) Proposal for a national 
monitoring and information service. Langston, John. (Nation- 
al Society for Clean Air, Brighton (UK)). 1988. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88705525/JAW. (CONF-8801150—). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

The National Saciety for Clean Air has carried out a review 
of its policy towards civil nuclear power following the Chernobyl 
reactor accident. In addition to the need for a long-term pro- 
gramme of education both in schools and for members of the 
public, they recommend the establishment of an organization inde- 
pendent of the government for national radiation monitoring and 
for information dissemination. (U.K.). 


18921 (INIS-GB—180, pp 7-9) MAFF responsibilities 
and procedures and coordination with local authorities. 
Parker, Miles. (Ministry of Agriculture, Fisheries and Food, 
London (UK)). 1988. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88705525/JAW. (CONF-8801150— 


). 

From Symposium on radiation monitoring - the role of local 
authorities; London, UK (29 Jan 1988). 

London Environmental Supplement.; (no.17). 

After describing the routine responsibilities of the Ministry 
of Agriculture, Fisheries and Food (MAFF), with respect to radio- 
active contamination, the role of MAFF in emergency situations is 
described. The prime objective is to protect the population from ra- 
dioactively contaminated food. This involves field monitoring pro- 
grammes and diet studies. Examples are given of the response by 
MAFF to the Chernobyl incident and the administrative lessons 
learnt are listed. (U.K.). 


18922 (INIS-mf—11347, pp K30) Observance of exami- 
nation standards and its significance for radiation exposure of 
patients. Tautz, M.; Brandt, G.A. (Staedtisches Klinikum 
Berlin-Buch (German Democratic Republic)). Oct 1988. (In 
German). NTIS (US Sales Only), PC A08/MF A0O1. Order 
Number DE89780055/JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18923 (INIS-mf—11347, pp K36) Necessity of physico- 
technical quality assurance and legal regulations for quality 
control in the GDR. Matschke, S. (Akademie der Wissens- 
chaften der DDR, Berlin. Zentralinstitut fuer Krebsfors- 
chung). Oct 1988. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE89780055/JAW. (CONF- 
8810283—). 
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From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 


18924 (INIS-mf—11347, pp K104) Results and further 
tasks of standardization in X-ray technique in the Interna- 
tional Electrotechnical Commission. Zier, W. (VEB Trans- 
formatoren- und Roentgenwerk, Dresden (German Demo- 
cratic Republic)). Oct 1988. (In German). NTIS (US Sales 
Only), PC A0O8/MF AOl. Order Number DE89780055/ 
JAW. (CONF-8810283—). 

From 25. congress of radiology of the Gesellschaft fuer Me- 
dizinische Radiologie der DDR; Berlin, German D.R. (18 Oct 
1988). 
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REFER ALSO TO CITATION(S) 17169, 17708, 17725, 17736, 17738, 17790, 
17791, 17800, 18965, 18966, 18989 


18925 (AD-A—200638/5/XAB) Surface analysis system 
and surface Raman spectroscopy. Final technical report, 1 
November 1986-31 December 1987. Campion, A. (Texas 
Univ., Austin (USA). Dept. of Chemistry). 5 Aug 1988. 5p. 
NTIS, PC A02/MF AOl1. 

A multipurpose surface-analysis chamber equipped with x- 
ray photoelectron spectroscopy, ion-scattering spectroscopy, sec- 
ondary-ion mass spectrometry and Auger electron spectroscopy 
was constructed and installed. The Leybold LHS-12 system, which 
was partially funded from this grant, comprises both high-pressure 
and ultrahigh-vacuum sample preparation and reaction chambers, 
thermal-evaporation and radiofrequency-sputtering sources and a 
rapid entry load lock. This system is fully operational, meeting all 
specifications, and is being used in a wide variety of surface-science 
and other applications. These include the XPS study of the decom- 
position of alkyl halides in support of the surface Raman spectros- 
copy efforts, and XPS study of the x-ray-induced degradation of 
thin polymer films and a study of the role of peroxide ions in the 
mechanism of high-temperature superconductivity. 


18926 (AD-A—200680/7/XAB) Photoemission, vibration- 
al, and stimulated desorption studies of metal-semiconductor 
interfaces and of chemisorbed atoms and molecules. Final 
report, 1 October 1985-30 September 1987. Margaritondo, G. 
(Wisconsin Univ., Madison (USA). Plasma Physics Re- 
search). 30 Sep 1987. 15p. NTIS, PC A03/MF AO1. 

This program has produced a large number of results, re- 
ported in many articles and invited presentations. The quality of the 
production is as good as its quantity, as demonstrated by the high- 
lights discussed. Most of the past results of the program have been 
obtained on the metal/semiconductor interfaces. However, the 
recent months have brought exciting new developments in the field 
of high temperature superconductors. The author submitted two ar- 
ticles describing first results in the latter field, sixty days after learn- 
ing about superconductivity above 90K. 


18927 (AD-A—200730/0/XAB) Investigation of coupled 
surface- and bulk-reaction phenomena using combined-backs- 
catter-conversion electron and backscatter-photon Moessbauer 
spectroscopy (CEAPS). Final report, 1 September 1984-30 
April 1988, Tatarchuk, B.J. (Auburn Univ., AL (USA). 
Dept. of Chemical Engineering). 30 Aug 1988. 15p. NTIS, 
PC A03/MF AO1. 

A combined-backscatter-conversion electron and backscat- 
ter-photon Moessbauer spectrometer was constructed and used in 
conjunction with new theoretical modeling efforts to examine a 
number of thin-film system. The spectrometer permits nondestruc- 
tive depth-profiling from the topmost monolayer to as deep as 20 
microns into the bulk and is ideal for examining the chemistry that 
occurs at buried interfaces. Systems investigated include: (i) iron 
overlayers on MoSz:, (ii) FeTi hydrides, (iii) Pd-coated FeTi hy- 
drides, (iv) ion-mixed FeSn interfaces and (v) atomic oxygen pro- 
tective coatings on iron-containing substrates. Results of these stud- 
ies provide (i) adhesion, reaction and intercalation mechanisms of 
MoS, on iron substrates, (ii) deactivation mechanisms for FeTi ma- 
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terials, (iii) protection of FeTi materials by Pd overlayers, (iv) 
phase behavior, depth and compounds formed after ion beam 
mixing FeSn interfaces and (v) oxidation rates for FeAg substrates 
below SiOz overlayers exposed to atomic oxygen. 


18928 (CONF-8809288—1) Interaction of multiply 
charged ions with solid surfaces. Havener, C.C.; Reed, K.J.; 
Snowdon, K.J.; Zehner, D.M.; Meyer, F.W. (Oak Ridge 
National Lab., TN (USA)). 1988. Contract ACO05- 
840OR21400. 20p. NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89005112/JAW. 

From 7. international workshop on inelastic ion surface colli- 
sions; Krakow, Poland (19 Sep 1988). 

The observation of the decay of inner-shell vacancies can 
serve as an excellent probe of the neutralizaticn of multicharged 
ions during their approach to a metal surface. Several recent ex- 
periments that have measured electrons emitted during this neutral- 
ization are discussed. Measurements of the total electron yield for 
incident ions with inner-shell vacancies first showed marked differ- 
ences from the yield observed for lower charge states and indicated 
the need for further investigations. Measurements of the emitted 
electron energy distributions have led to a qualitative understanding 
of the timescales of the neutralization process. For incident ions 
with high enough energies, projectile inner-shell vacancies have 
been observed to survive the neutralization process above the sur- 
face and then to be transferred to target atoms in close collisions. 
The inner-shell reactions occurring in such close collisions are anal- 
ogous to those that have been observed in ion-atom and ion-foil 
collisions. Recent measurements of angular distributions of the elec- 
trons emitted due to the decay of target vacancies created during 
the interaction show evidence of the projectile penetrating several 
layers below the surface. 27 refs., 7 figs. 


18929 (DOE/ER/13429—4) Supersonic bare metal clus- 
ter beams: Technical progress report, April 1986--February 
1989. Smalley, R.E. (Rice Univ., Houston, TX (USA). 
Dept. of Chemistry). 1989. Contract FG05-85ER13429. 15p. 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007323/JAW. 

This paper mainly discusses dissociative chemisorption of Hz 
on the surface of positive transition metal cluster ions. (LSP) 


18930 (I[AE—4584/9) Determination of electron-phonon 
intraction spectra in the Labbe-Friedel-Barisic model. Zher- 
nov, A.P.; Kulagina, T.N. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1988. 8p. (In Russian). NTIS (US Sales 
Only), PC A0Q2/MF AOl1 - OSTI; INIS. Order Number 
DE88705636/JAW. 

It is shown that strong-coupling model enables to describe 
satisfactorily and rather easily the spectrum of electron-phonon 
interaction. It can be used for semiquantitative evaluations of the 
role of multi-electron effects, such as polar effect, attracting par- 
ticular interest now. 14 refs.; 1 fig.; 2 tabs. 


18931 (IC—88/159) Theoretical study of the Pd-B com- 
plex in silicon. Wu Jian; Jie Zhou; Zhang Daren. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy); Aca- 
demia Sinica, Beijing (China). Inst. of Semiconductors; Aca- 
demia Sinica, Beijing (China). Research Centre for Eco-En- 
vironment Sciences). (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1988. 10p. NTIS (US Sales 
Only), PC A02/MF AOl - OSTI; INIS. Order Number 
DE88705650/JAW. 

We report the results for the electronic structure of the in- 
terstitial Pd-substitutional B complex in silicon. The self-consistent 
field calculations were performed within the framework of scat- 
tered-wave Xa cluster method. Compared with the electronic 
structures of the isolated substitutional B in silicon and of the isolat- 
ed interstitial Pd in silicon, we found that the shallow acceptor B 
impurity state is deepened by the perturbation from the Pd atom. 
The ionic model, which is currently accepted to describe interstitial 
3d transition metal-IIIA group shallow acceptor impurity pair, is 
not quite suitable to deal with the system of Pd-B complex in sili- 
con. (author). 14 refs, 3 figs, 1 tab. 
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18932 (IC—88/184) Linear response theory of surface 
polaritons in four media systems. Nkoma, J.S. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1988. 
llp. NTIS (US Sales Only), PC A03/MF AO1 - OSTI; 
INIS. Order Number DE88705652/JAW. 

Linear response theory is used to study the properties of sur- 
face polaritons in a four media (or bounded bilayer) system. The 
dispersion relation is found when the pole of the derived response 
function vanishes. The plotted dispersion curves show that the 
system supports four branches of surface polaritons in clearly de- 
fined frequency ranges. Results are illustrated by a sapphire sub- 
strate - (GaP-GaAs) bilayer-vacuum system. (author). 18 refs, 2 
figs. 


18933 (IC—88/194) Particle and wave properties of soli- 
tons. (Resonant and non-resonant soliton scattering by impuri- 
ties). Kosevich, A.M. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1988. 14p. NTIS (US Sales 
Only), PC A03/MF AO1 - OSTI; INIS. Order Number 
DE88705653/JAW. 

Dynamics of many systems of interacting quasiparticles can 
be described in the mean field approximation by the nonlinear 
Schroedinger equation (NSE). The bound state of a larger number 
of quasiparticles in such a system is equivalent to a dynamical soli- 
ton, its amplitude being proportional to the number of bound quasi- 
particles. Soliton dynamics in the presence of impurities is analyzed. 
In adiabatic approximation soliton dynamics is similar to classical 
dynamics of a particle, moving in the effective potential field. But 
the adiabatic approximation becomes inadequate when the scatter- 
ing of a rather fast soliton by point impurities is studied, and scat- 
tering intensity is characterized by the reflection coefficient. The 
reflection coefficient of the soliton is calculated in the Born ap- 
proximation of the perturbation theory based on the inverse scatter- 
ing technique. An analytical comparison with the scattering of 
linear wave packet is carried out. In particular, we analytically de- 
scribe the nonlinear resonant scattering by two point impurities. 
(author). 13 refs, 7 figs. 


18934 (IC—88/261) Diluted tri-dimensional spin-one 
Ising model with crystal field interactions. Saber, M. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Sep 
1988. 25p. NTIS (US Sales Only), PC A03/MF AOI! - 
OSTI; INIS. Order Number DE88705663/JAW. 

3D spin-one Ising models with nearest-neighbour ferromag- 
netic interactions with crystal-field exhibit tricritical behaviour. A 
new method that applies to a wide class of random systems is used 
to study the influence of site and bond dilution on this behaviour. 
We have calculated temperature-crystal-field-concentration phase 
diagrams and determined, in particular, the influence of dilution on 
the zero temperature tricritical temperature. (author). 10 refs, 8 figs. 


18935 (IC—88/262) On the fractional exponential wait- 
ing time distribution and effective activation energy. Liu 
Fusui; Chao Wen. (International Centre for Theoretical 
Physics, Trieste (Italy); Northern Jiaotong Univ., Beijing 
(China). Dept. of Physics). (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1988. 6p. NTIS (US 
Sales Only), PC A02/MF AOl - OSTI; INIS. Order 
Number DE88705664/JAW. 

The aim of this paper is to set up a dynamics of waiting time 
distribution (WTD) under the condition of sudden applying interac- 
tion. The relation between true and effective activation energy is 
also derived. The time decay of a fractional exponential form of 
thermoremanent magnetization observed in spin glass is explained 
in our theory. (author). 10 refs. 


18936 (IC—88/274) Mean field theory of the spin-1 Ising 
model with a random crystal field. Elkenz, A.; Saber, M. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Sep 1988. 11p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705669/JAW. 

A spin-1 Ising model with a random crystal field A/sub i/ 
has been studied within the mean-field approximation. For the par- 
ticular two-valued distribution P(A/sub i/)=1/2{5 (A/sub i/- 
A(1+a))+6(A/sub i/-A(1-a)) }, three types of diagrams have been 
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found in the (A,T) plane, the type depends on the parameter a. 
(author). 4 refs, 4 figs. 


18937 (IC—88/278) Electronic properties of Ge/sub 1-x/ 
Si/sub x/: A simplified tight binding approach. Gumus, H.,; 
Tuncay, C. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1988. 13p. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705671/ 
JAW. 


A simple method to predict the electronic properties of co- 
valent materials will be outlined and applied to the alloy of Ge-Si. 
The method does not involve band structure calculations but gives 
equivalent results, and it can easily be generalized for compound 
alloys as well as to probe pressure effects on elements and on 
binary and compound alloys. (author). 29 refs, 3 figs, 1 tab. 


18938 (IC—88/287) Electronic properties of Ge/sub 1-x/ 
Si/sub x/: Alloying versus pressure. Tuncay, C. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Sep 1988. 
19p. NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; 
INIS. Order Number DE88705678/JAW. 

The electronic properties of Ge/sub 1-x/Si/sub x/ solid solu- 
tions had been studied using the second-neighbour tight binding 
theory in the virtual crystal approximation. The d/sup -2/ scaling 
rule is followed for a uniform (hydrostatic) pressure. Outcoming 
trends are found as fairly consistent with the existing experimental 
and theoretical data. (author). 42 refs, 5 figs, 1 tab. 


18939 (IC—88/296) Surface impurity problem in the 
Hubbard model: A renormalization-group study. Rojo, A.G.; 
Allub, R.; Passeggi, M.C.G. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1988. 18p. NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705681/JAW. 

In connection with the problem of the chemisorption of an 
atom into a solid substrate, we solve the one dimensional Hubbard 
model with an impurity at one end using a real space renormaliza- 
tion group procedure (RSRG). For this purpose we present an ex- 
tension of the standard RSRG technique that allows handling sys- 
tems in which there is no translational invariance. We consider the 
case in which correlations are important both in the adsorbed atom 
and in the substrate. We show results for the charge transference 
and binding energy of the impurity as well as the charge rearrange- 
ment near the surface. (author). 18 refs, 3 figs. 


18940 (IC—88/297) Band structure of CdTe-ZnTe super- 
lattice. Camacho, A.; Rodriquez, F.; Quiroga, L. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Sep 
1988. 14p. NTIS (US Sales Only), PC A03/MF AOl1 - 
OSTI; INIS. Order Number DE88705682/JAW. 


We perform an empirical tight-binding band structure calcu- 
lation for the superlattice CdTe-ZnTe. We examine the effect of 
strain and valence band offset on it. We find that the 6% lattice 
mismatch causes strain to play an important role. The trend of the 
superlattice band gap for all widths considered is to decrease as the 
valence band offset increases. We have found two interface states 
not reported before. This is our main result. They lie in energy 
about 100 meV above the valence band edge. Since this energy is 
about equal to the difference between our calculated superlattice 
band gap and the value reported experimentally, we claim that op- 
tical absorption is measuring the transitions from these interface 
states to the conduction band. New more detailed experiments 
couid settle this interesting problem. (author). 8 refs, 2 figs, 2 tabs. 


18941 (IC—88/301) Pressure coefficients of Ge: A se- 
miempirical approach. Tuncay, C. (International Centre for 
Theoretical Physics, Trieste (Italy)). Sep 1988. 8p. NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88705685/JAW. 


Following Paul's rule, bond length exponentials for the Ge 
tight binding interactions are estimated using the existing data on 
the coefficients of pressure for Si. (author). 12 refs, 2 tabs. 
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18942 (IC—88/308) Dispersion of a layered electron gas 
with nearest neighbour-tunneling. Miesenboeck, H.M. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Sep 
1988. 17p. NTIS (US Sales Only), PC A03/MF AOl1 - 
OSTI, INIS. Order Number DE88705688/JAW. 

The dispersion of the first plasmon band is calculated within 
the Random Phase Approximation for a superlattice of two-dimen- 
sional electron-gases, mutually interacting, and with nearest neigh- 
bour hopping between the planes. It is further shown that the devi- 
ations of this dispersion from the one in systems with zero inter- 
plane motion are very small in commonly realized experimental sit- 
uations and that they are expected to be observable only in samples 
with plane distances of 100A and less. (author). 15 refs, 3 figs, 1 
tab. 


18943 (IC—88/322) Microscopic theory of the phonon 
frequencies in BCC barium. Oli, B.A. (International Centre 
for Theoretical Physics, Trieste (Italy)). Sep 1988. 19p. 
NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; INIS. 
Order Number DE88705697/JAW. 

The phonon dispersion frequencies are calculated from first 
principles for bbc barium using a resonance pseudopotential model 
which incorporates the effect of s-d hybridization. It was also possi- 
ble using this scheme to account for the anomalous feature of the 
Ba dispersion curve observed experimentally in the (&,0,0) direction 
where the frequencies of the transverse branch are higher than the 
frequencies of the longitudinal branch. The frequencies obtained 
were also used to calculaie the phonon density of states by the 
linear-analytic tetrahedra method of zone integration. The results of 
these calculations are qualitatively in good agreement with experi- 
mental data, and provide further support to the interpretation of the 
anomalous behaviour in the (&,0,0) direction as arising from s-d hy- 
bridization. (author). 27 refs, 4 figs, 3 tabs. 


18944 (IC—88/330) Electronic structure of Ga As/sub 1- 
x/P/sub x/ and Ga Sb/sub 1-x/P/sub x/ calculated using 
the recursion method. El-Hasan, M.; Tomak, M. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Oct 
1988. 17p. NTIS (US Sales Only), PC A03/MF AOI - 
OSTI, INIS. Order Number DE88705702/JAW. 

The electronic structure calculation of Ga As/sub 1-x/P/sub 
x/ and Ga Sb/sub 1-x/P/sub x/ alloys using the recursion method 
is reported. A five orbitals, sp/sup 3/s*, per atom model is used in 
the tight-binding representation of the Hamiltonian. The local den- 
sity of states are calculated for Ga, As, Sb and P-sites, in a cluster 
of 216 atoms, the results are reasonably in good agreement with 
previous calculations. (author). 12 refs, 8 figs, 1 tab. 


18945 (IC—88/349) First approximation to the Hugoniot 
equation of state of the Lanthanides. Dandache, H. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Oct 
1988. 10p. NTIS (US Sales Only), PC A02/MF AOl1 - 
OSTI,; INIS. Order Number DE88705713/JAW. 

Semiempirical Hugoniot equation of state is obtained by 
using the third-order tangency between the isentropic and the Hu- 
goniot curves at the origin of coordinates. The results of this model 
are in good agreement with Carter's experimental data for fourteen 
elements from the lanthanides series in the lower phase only. 
(author). 6 refs, 1 fig., 2 tabs. 


18946 (IC—88/368) Ordering transitions induced by 
Coulomb interactions. Rovere, M.; Senatore, G.; Tosi, M.P. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Nov 1988. 28p. NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705717/JAW. 

We briefly review recent progress in treating phase transi- 
tions to ordered states driven by Coulomb interactions. Wigner 
crystallization of the one-component plasma, in the degenerate 
Fermi limit and in the classical limit, is the foremost example and 
developments in its theory are discussed in some detail. Attention is 
also given to quasi-twodimensional realizations of the plasma model 
in the laboratory. The usefulness of these ideas in relation to freez- 
ing and ordering transitions is illustrated with reference to alkali 
metals, elemental and polar semiconductors, and various types of 
ionic systems (molten salts, colloidal suspensions and astrophysical 
plasmas). (author). 70 refs, 5 figs. 
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18947 (INIS-BR—1410, pp 63-79) Application of tran- 
sient magnetic field to the measurement of nuclear magnetic 
moments. Ribas, R.V. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF A011. Order Number DE88705521/JAW. (CONF- 
8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

A review on: the mechanism for producing transient magnet- 
ic field; techniques for measuring nuclear gyromagnetic factor; and 


some examples of recent measurements using this technique is pre- 
sented. (M.C.K.). 


18948 (INIS-BR—1410, pp 113-131) Ion interactions 
with solids and plasma. Arista, N.R. (Comision Nacional de 
Energia Atomica, San Carlos de Bariloche (Argentina). 
Centro Atomico Bariloche). 1987. (In Spanish). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88705521/JAW. (CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The models developed for studying processing of energy 
losses in dense medium, in particular some recent results for atomic 
systems confined in solids and in partially degenerated medium are 
described. Applications of these models to some cases of ion inter- 
action with thin metallic foils and with dense plasmas are described. 
The processes of excitation and energy losses in the case of a de- 
generated electron gas, and in the general case of a plasma with ar- 
bitrary degenerescency are considered. (M.C.K.). 


18949 (INIS-BR—1410, pp 132-141) Modification and 
analysis of III-V semiconductors by MeV ions. Tombrello, 
T.A. (California Inst. of Tech., Pasadena (USA)). 1987. 
NTIS (US Sales Only), PC Al2/MF A0O1. Order Number 
DE88705521/JAW. (CONF-8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The x-ray rocking curve analysis for profiles of strain and 
damages done by ion implantation, in MeV energy range, into semi- 
conductor crystals of III-V compounds. (M.C.K.). 


18950 (INIS-mf—11355, pp D5) Implantation of nitro- 
gen ions into silicon nitride. Richter, E.; Boden, G.; Scholz, 
U. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic)). Nov 1988. (In 
German). NTIS (US Sales Only), PC A05/MF AOl1. Order 
Number DE88705531/JAW. (CONF-8811155—). 


From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 


18951 (INIS-mf—11355, pp C1) Moessbauer and photoe- 
lectron spectroscopic investigations of pure and doped SnO/ 
sub 2/ powders. Behr, G.; Ritschel, M.; Krabbes, G.; 
Melzer, K.; Bertoti, I.; Toth, A. (Akademie der Wissens- 
chaften der DDR, Dresden. Zentralinstitut fuer Festkoer- 
perphysik und Werkstofforschung; 3526570DD; Hungarian 
Academy of Sciences, Budapest. Research Lab. for Inorgan- 
ic Chemistry). Nov 1988. (In German). NTIS (US Sales 
Only), PC A0O5/MF AOl. Order Number DE88705531/ 
JAW. (CONF-8811155—). 

From 7. workshop on solid state chemistry and ceramics; 
Holzhay/Erzgebirge, German D.R. (9 Nov 1988). 


18952 (INIS-mf—11355, pp E7) Moessbauer studies - 
crystallization of barium hexaferrite particles from 
state. Melzer, K.; Russbueldt, R.; Knauf, O. (3526570DD. 
Technische Hochschule, Ilmenau (German Democratic Re- 
public)). Nov 1988. (In German). NTIS (US Sales Only), 
PC A0OS/MF AOl. Order Number DE88705531/JAW. 
(CONF-8811155—). 

From 7. workshop on solid state chemistry and ceramics; 
Holzhau/Erzgebirge, German D.R. (9 Nov 1988). 
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18953 (INIS-SU—68, pp 535) Magnetic hyperfine fields 
for tin impurity atoms in RZn intermetallic compounds. 
Rejman, S.I.; Rozantsev, I.N.; Khamdamov, F.D. 1988. (In 
Russian). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE89780021/JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18954 (INIS-SU—68, pp 524) Spin reorientation in irra- 
diated hematite at 7...60 K temperatures. Zhetbaev, A.K.; 
Donbaev, K.M.; Ablanov, M.B. 1988. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE89780021/JAW. (CONF-8804216—). 

From 38. All-Union conference on nuclear spectroscopy and 
nuclear structure; Baku, USSR (12 Apr 1988). 


18955 (IS-T—1345) Nuclear magnetic resonance study of 
hydrogen in niobium-vanadium alloys. Lichty, L.R. (Ames 
Lab., IA (USA)). Feb 1989. Contract W-7405-ENG-82. 
192p. NTIS, PC A09/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89007578/JAW. 

Proton spin relaxation rates have been measured across the 
random alloy system Nb/sub y/V/sub 1-y/H/sub x/ at tempera- 
tures from 10 to 800 K and various frequencies from 4.45 to 127.5 
MHz. Enhanced spin-lattice relaxation rates found below 100 K in 
all samples with Nb, including NbH/sub 0.2/, at frequencies of 40 
MHz and below have been explained by a process of dipolar cross 
relaxation between proton Zeeman energy levels and the combined 
Zeeman-quadrupole levels of **Nb. A semi-quantitative model, ap- 
plicable in metal-hydrogen as well as other multi-spin systems, has 
been developed to describe the cross relaxation mechanism. Unusu- 
al features found experimentally and interpreted via this model in- 
clude: (1) cross relaxation in unrotated polycrystalline samples, (2) 
cross relaxation to spins with pure quadrupole frequencies substan- 
tially less than the proton Larmor frequency, and (3) both tempera- 
ture-dependent and temperature-independent contributions which 
can vary with frequency. Effects of Zeeman-quadrupole splittings 
on motional relaxation rates at higher temperatures were also esti- 
mated. 143 refs., 44 figs., 5 tabs. 


18956 (IS-T—1386) Low temperature properties of terna- 
ry magnetic rare earth transition metal germanides with the 
Sc;Co,Geio-type structure. Parengkuan, C. (Ames Lab., IA 
(USA)). Jul 1988. Contract W-7405-ENG-82. 140p. NTIS, 
PC A07/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89007628/JAW. 

DC resistivity, dc magnetization, and specific heat of eight 
ScsCosGeio-type crystal structure compounds RsTsGeio for R = 
Dy, Ho, Er, Tm, and T = Rh and Ir are presented. The resistivity, 
single crystal magnetization, and specific heat results show that in 
all those compounds, the magnetic moments order antiferromagne- 
tically in the c direction at low temperature. However, in the Er 
and Tm compounds, the magnetizations along x-y hard directions 
do not show any anomalies above 2.0 K. This suggests that the or- 
dered Er and Tm ions, which have positive quadrupole coefficients 
a/sub j/, interact with a crystal field that has an electronic poten- 
tial valley along the c axis. The fitting of the hard axis magnetiza- 
tions to Curie-Weiss law suggests that the resulting antiferromagne- 
tic-like @ reflects the strength of the crystal field torque on the 
magnetic moments rather than the strength of antiferromagnetic ex- 
change. 123 refs. 


18957 (KFTI—87-58) Simulation of sputtering for multi- 
component solids by ion bombardment: attestation of the 
PERST program. Nikiforov, V.I.; Pavlenko, V.I.; Slabospits- 
kij, R.P.; Khirnov, I.V. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1987. 7p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AO1 - OSTI; INIS. Order 
Number DE88705929/JAW. 

A problem-oriented program PERST system for investigat- 
ing multicomponent solid body sputtering by ion bombardment is 
developed. Results of basic PERST option certification taking 
nickel and tantalum carbide sputtering by neon ions as an example 
as well tungsten carbide sputtering by xenon ions are presented. 
Certification results are satisfactory, the system can be applied for 
investigations. 12 refs.; 12 figs. 
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18958 (LA-UR—89-16) The two band model for halogen- 
bridged transition metal linear chain complexes. Bishop, 
A.R.; Gammel, J.T.; Loh, E.Y. Jr.; Phillpot, S.R.; Weber- 
Milbrodt, S.M. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 7p. (CONF-8810299—2). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006551/JAW. 

From Interacting electrons in reduced dimensions; Torino, 
Italy (3 Oct 1988). 

Halogen-bridged transition-metal complexes have been of in- 
terest to chemists for many decades as dyes and strongly dichroic 
materials. However they have only recently begun to receive de- 
tailed consideration in the physics community. Their potential im- 
portant arises because of: the increasing appreciation of strong, 
competing electron-electron and electron-phonon interactions in 
low-dimensional materials and the consequent need to expand 
many-body techniques. The MX materials offer a rapidly expand- 
ing, near single-crystal, class of quasi-1-D systems which can be 
tuned” (by chemistry, pressure, doping, etc.) between various 
ground state extremes: from strong charge-disproportionation and 
large lattice distortion to weak charge-density-wave and small lat- 
tice distortion, to magnetic and undistorted; the opportunity to 
probe doping- and photo-induced local defect states (polarons, bi- 
polarons, kinks, excitons) and their interactions in controlled envi- 
ronments and the same large range of ground states; and, the simi- 
larities between models and theoretical issues in these materials and 
the recently discovered oxide superconductors. The MX materials 
are also closely connected conceptually with mixed-stack charge- 
transfer salts. The MX class, then, is important in its own right, but 
also as a template for concepts and electronic structure techniques 
in strongly interacting (both electron-electron (e-e) and electron- 
phonon (e-p)), low dimensional electronic materials. This paper dis- 
cusses the two band model for the isolated MX chains. 14 refs., 6 
figs. 


18959 (LBL—24126) A summary of the low angle x-ray 
atomic scattering factors which have been measured by the 
critical voltage effect in High Energy Electron Diffraction 
(HEED). Fox, A.G.; Fisher, R.M. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1987. Contract AC03-76SF00098. 
16p. (CONF-8708218—1). NTIS, PC A03/MF AOI - OSTI; 
1; GPO Dep. Order Number DE89006834/JAW. 

From Symposium on accuracy in structure factor measure- 
ments; Victoria, Australia (23 Aug 1987). 

A tabulated summary of all the accurate ({approximate- 
ly}0.1%) low-angle x-ray atomic scattering (form) factors which 
have been determined by the systematic critical voltage technique 
in HEED is presented. For low atomic number elements 
(Z{approx<It}40) the low angle form factors can be significantly 
different to best free atom values, and so the best band structure 
calculated and/or x-ray measured form factors consistent with the 
critical voltage measurements are also indicated. At intermediate 
atomic numbers Z=40—50 only the very low-angle form factors 
appear to be different to the best free atom values, and even then 
only by a small amount. For heavy elements (Z{approx—It}70) the 
best free atom form factors appear to agree very closely with the 
critical voltage measured values and so, in this case, critical voltage 
measurements give very accurate measurements of Debye-Waller 
factors. 48 refs. 


18960 (LBL—26344) Resonance electronic Raman scat- 
tering in rare earth crystals. Williams, G.M. (Lawrence 
Berkeley Lab., CA (USA)). 10 Nov 1988. Contract AC03- 
76SF00098. 248p. NTIS, PC Al1/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007446/JAW. 

The intensities of Raman scattering transitions between elec- 
tronic energy levels of trivalent rare earth ions doped into transpar- 
ent crystals were measured and compared to theory. A particle em- 
phasis was placed on the examination of the effect of intermediate 
state resonances on the Raman scattering intensities. Two specific 
systems were studied: Ce** (4f!) in single crystals of LuPO, and 
Er** (4f") in single crystals of ErPO,. 134 refs., 92 figs., 33 tabs. 
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18961 (NAC—87-06) Doping of silicon by laser-induced 
diffusion. Pretorius, R.; Carolissen, P.J.; Marais, T.K.,; 
Perold, W.J. (Council for Scientific and Industrial Research, 
Pretoria (South Africa). National Accelerator Centre). 1987. 
16p. (In English, Afrikaans). the CSIR, National Accelera- 
tor Centre, P.O. Box 72, Faure, South Africa. 

The aim of this project was to conduct an in-depth investiga- 
tion into the technology of laser-induced diffusion in silicon. The 
theory of heat flux in solid substances was developed so that it 
could be applied to pulsed laser radiation of solid substances. Com- 
puter modelling was carried out in order to calculate temperature 
profiles in silicon during laser radiation. This work was also ex- 
tended to dermine any segregation-effects of the dopants. The 
above-mentioned models will be tested experimentally via laser 
doping of silicon after the application of dopants by (a) the ''spin- 
on” technique (b) evaporation and (c) from solutions. Doping pro- 
files would be measured by using Rutherford backscattering of 
charged nuclear particles and C-V measurements. Laser doping 
would also be compared with the standard doping techniques, as 
regards reverse currents and forward voltage drop. 


18962 (NAC—87-07) Use of silicides for interconnect me- 
tallization and the elimination of contact-degradation in shal- 
low-junction silicon devices. Pretorius, R.; Lombaard, J.C.; 
McLeod, J.; Ras, H.A.; Wandt, M. (Council for Scientific 
and Industrial Research, Faure (South Africa). National Ac- 
celerator Centre). 1987. 21p. the CSIR, National Accelera- 
tor Centre, P.O. Box 72, Faure, South Africa. 

By the end of this decade the local micro-electronics indus- 
try will be using lateral contact dimensions of less than 2 microns 
and submicron junction depths. The expertise and experience 
gained in this project is indispensable to the implementation of such 
technologies as silicides will have to be used for the metallisation 
process. The project is thus envisaged as a direct contribution to 
the development of VLSI metallisation expertise in mos bipolar 
technology. The main purpose of this project is to carry out a de- 
tailed studie of silicide formation in order to provide the necessary 
scientific know-how and technological backup for the successful 
implimentation of silicides by the South African micro-electronics 
industry. 


18963 (SAND—89-0231C) Progress in linear optics, non- 
linear optics and surface alignment of liquid crystals. Ong, 
H.L.; Meyer, R.B.; Hurd, A.J.; Karn, A.J.; Arakelian, S.M.; 
Shen, Y.R.; Sanda, P.N.; Dove, D.B.; Jansen, S.A.; Hoff- 
mann, R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1989. Contract AC04-76DP00789. 10p. (CONF- 
8810295—1). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006507/JAW. 

From 2. international topical meeting on optics of liquid 
crystals; Torino, Italy (14 Oct 1988). 

We first discuss the progress in linear optics, in particular, 
the formulation and application of geometrical-optics approximation 
and its generalization. We then discuss the progress in non-linear 
optics, in particular, the enhancement of a first-order Freedericksz 
transition and intrinsic optical bistability in homeotropic and paral- 
lel oriented nematic liquid crystal cells. Finally, we discuss the 
liquid crystal alignment and surface effects on field-induced Free- 
dericksz transition. 50 refs. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 17726, 17791, 17793, 17817, 17821, 19016, 
19040, 19041 


18964 (AD-A—200634/4/XAB) Coupled even-parity su- 
perconducting states. Sahu, D.; Langner, A.; George, T.F. 
(State Univ. of New York, Buffalo (USA). Dept. of Chemis- 
try). 1 Aug 1988. 7p. NTIS, PC A02/MF AO1. 

Pub. in Physical Review B, Vol. 38, No. 4, 2466-2471(1 Aug 
1988). Supersedes AD-A196 969, dated Jun 1988. 

In situations involving two successive superconducting tran- 
sitions or in situations in which one superconducting transition in- 
duces a secondary superconducting state, the nature of the coupling 
between the states is of interest. Examples of such coupling include 
heavy-fermion systems and possibly the recently-discovered high- 
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T/sub c/ superconductors. Symmetry principles are used to enu- 
merate the Ginzburg-Landau free energies associated with the cou- 
pling between s- and d-wave superconducting states in the square 


planar, cubic, tetragonal, orthorhombic and hexagonal crystal class- 
es. 


18965 (CONF-8808122—16) Electronic structure studies 
of high-T/sub c/ perovskites and related materials, Wachs, 
A.L.; Turchi, P.E.A.; Kaiser, J.H.; West, R.N.; Howell, 
R.H.; Jean, Y.C.; Merkle, K.L.; Revcolevschi, A.; Fluss, 
M.J. (Argonne National Lab., IL (USA); Lawrence Liver- 
more National Lab., CA (USA)). Oct 1988. Contract W- 
31109-ENG-38;W-7405-ENG-48. 4p. NTIS, PC A02/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007259/ 
JAW. 

From 8. international conference on positron annihilation; 
Gent, Belgium (29 Aug 1988). 

We have performed 2D-ACPAR measurements on LasCuQ, 
and NiO. The ACPAR distributions were very isotropic, with 
small anisotropic deviations on the order of 10% of the total 
counts. It was not possible to clearly discern a Fermi surface in 
either set of data, nor was it possible to identify any features with 
the symmetry and periodicity of the crystalline reciprocal lattices. 
Attempts to model both systems by starting with a localized ionic 
picture and allowing covalency overlap to take place among the 
atoms comprising an isolated metal atom-oxygen octahedral cluster 
have proven successful. This result suggests that it might be appro- 
priate for analyses of the electronic structure for high-T/sub c/ 
perovskites to begin with the ansatz of localized electronic states. 
This approach has worked very well for the transition-metal mon- 
oxides. Finally, application of the LCW formalism to data from 
both systems yields a result very close to filled-band behavior. We 
believe the deviations from the latter are significant, but that they 
originate from positronic wavefunction mixing of the electronic 
states and not from a Fermi surface. 9 refs., 3 figs. 


18966 (IC—88/300) Coexistence of spin-glass and type-II 
ceramic superconductivity. Allub, R.; Chela-Flores, J. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Sep 
1988. 15p. NTIS (US Sales Only), PC A03/MF AOI - 
OSTI; INIS. Order Number DE88705684/JAW. 

The new magnetic phase which has been observed recently 
in La/sub 2-x/Ba/sub x/CuO/sub 4/ at low temperatures for small 
concentrations of Ba, is studied in a phenomenological approach in 
which the superconducting (SC) and spin-glass (SG) phases are as- 
sumed to coexist. We are induced from recent experiments to the 
conclusion that the SG ordering enhances the SC ordering and vi- 
ceversa. (author). 14 refs. 


18967 (INIS-BR—1410, pp 13-39) Supercondutors. 
Frota-Pessoa, S. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A12/MF AO1. Order Number DE88705521/JAW. (CONF- 
8708216—). 

From 10. workshop on nuclear physics in Brazil; Caxambu, 
MG, Brazil (26 Aug 1987). 

The evolution of superconductors, since its discovery until 
the approach of ceramic superconductors is presented. A brief in- 
troduction of BCS theory is done, and some interesting properties 
under tecnological point of view are discussed. The ceramic super- 
conductors, its tecnological powerful and the raised points with the 
approach of these new materials are emphasized. (M.C.K.). 


18968 (JINR—14-88-57) Possibility of operation of high 
temperature superconducting YBa/sub 2/Cu/sub 3/O/sub 7/ 
ceramics in cyclotrons at irradiation. Astapov, A.A.; Zajtsev, 
L.N.; Smirnov, V.I.; Reshetnikov, G.P. (Moskovskij Inz- 
henerno-Fizicheskij Inst. (USSR)). (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1988. 12p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl1 - 
OSTI, INIS. Order Number DE88705783/JAW. 

Prospects for using the high temperature superconducting 
material in cryotron current transformers placed in radiation scat- 
tered field are considered. Adequacy of dose values of cryotron ir- 
radiation near accelerators and in cosmic space are shown. HTS- 
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ceramics irradiation conditions at the JINR synchrophasotron are 
described: fluences of the projectile protons with 8.09 GeV energies 
are 4.5x10/sup 14/ and 2x10/sup 14/ cm/sup -2/. Samples were 
placed behind the targets of 2x2.x5x5 cm/sup 3/ and PHI 10x13 
cm/sup 2/ in size, and received 10/sup 5/ Gy (0.281 Gy/s) and 
4.8x10/sup 4/ Gy dose (14.5 Gy/s dose powers), respectively. Sec- 
ondary particle differential spectra were computed by the Monte 
Carlo method. Changes of electrical resistance R(T) and critical 
currents j/sub c/(U) of superconducting samples are measured in 
order to predict maximum permissible doses of cryotron irradiation 
and other superconducting devices. 25 refs.; 9 figs.; 2 tabs. 


18969 (KAERI/RR—637/87) Study on the development 
of high temperature superconducting materials. Won, Dong 
Yeon; Lee, Hee Gyoun; Kim, Chan Jung; Chang, In Soon; 
Shin, Hyung Shik; Hong, Gye Won; Lee, Kwang Hee; Lim, 
Kyung Soo; Kim, Ki Baik. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of 
Korea)). Dec 1987. 95p. (In Korean). NTIS (US Sales 
Only), PC AO5/MF A0Ol - OSTI; INIS. Order Number 
DE88705891/JAW. 

High Temperature superconducting materials which re- 
vealed the superconductivity over liquid nitrogen temperature were 
successfully prepared. To test the superconductivity, the Meissner 
effect and the variation of the electrical resistivity as a function of 
temperature were investigated. The superconducting wire was then 
prepared by cold rolling the silver tube filled with the super-con- 
ducting powder and its characteristics were tested. 


18970 (LBL—26237) Flux noise and flux creep in YBCO 
thin films. Ferrari, M.J.; Johnson, M.; Wellstood, F.C.; 
Clarke, J.; Rosenthal, P.A.; Hammond, R.H.; Beasley, M.R. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1988. Contract 
AC03-76SF00098. 7p. (CONF-880812—39). NTIS, PC A02/ 
MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89007494/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

We have used a dc SQUID to measure the low-frequency 
magnetic flux noise produced by thin-film rings of YBazCusO/sub 
7{minus}5/ (YBCO) with various microstructures. Below the tran- 
sition temperature T/sub c/ of the YBCO, the spectral density of 
the noise scales as 1/f (f is the frequency) from 1 Hz to 1 kHz. This 
noise generally increases with temperature and vanishes abruptly at 
T/sub c/. Improvements in crystalline microstructure dramatically 
reduce the magnitude of the noise, which was lowest for a highly 
oriented sample with its c-axis perpendicular to the substrate. 
Making a radial cut to interrupt current paths around the sample 
ring does not significantly affect the magnitude of the noise, dem- 
onstrating that the noise arises from a local mechanism such as the 
thermally activated hopping of flux bundles. Flux creep was ob- 
served in one sample cooled in a magnetic field of 1 mT, and the 
creep rate exhibited a sharp maximum near 80 K. We conclude that 
SQUIDs and flux transformers of YBCO must be fabricated from 


highly oriented films to obtain low noise at low frequencies. 13 
refs., 6 figs., 1 tab. 


18971 X-ray absorption studies of La/sub 2-x/Sr/sub x/ 
CuO/sub 4/ and Y/sub 1-x/Pr/sub x/Ba/sub 2/Cu/sub 3/ 
O/sub 7-5/. Alp, E.E.; Shenoy, G.K.; Soderholm, L.; 
Goodman, G.L.; Hinks, D.G.; Veal, B.W.; Montano, P.A.; 
Ellis, D.E. (Argonne Nat. Lab., Argonne, IL (US)). pp v of 
High-temperature superconductors. Brodsky, M.B.; Dynes, 
R.C.; Kitazawa, K.; Tuller, H.L. Pittsburgh, PA; Materials 
Research Society (1988). (CONF-8711114—). 

From Symposium on high temperature superconductors; 
Boston, MA, USA (30 Nov 1987). 

The question of valence of Cu and rare-earth atoms in the 
newly discovered oxide superconductors with high transition tem- 
peratures is crucial to the understanding of their electronic struc- 
ture. The authors have measured the X-Ray Absorption Near Edge 
Structure (XANES) of Cu K transition and Pr L/sub III/ transition 
to obtain information on the valence of Cu, ad Pr in La/sub 2-x/ 
Sr/sub x/CuQ/sub 4/ and Y/sub 1-x/Pr/sub x/Ba/sub 2/Cu/sub 
3/O/sub 7-5/. The authors present the experimental results, com- 
pare them with calculations of absorption cross-section for model 
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atomic clusters, and discuss the valence of Cu as a function of 
oxygen concentration. 
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REFER ALSO TO CITATION(S) 17760, 17989, 18069, 18588, 18617, 18698, 
18715, 18716, 19140 


18972 (CONF-880651—1) A relativistic fluid code for 
high-power microwave propagation. Graham, G.; Roussel- 
Dupre, R. (EG and G Energy Measurements, Inc., Los 
Alamos, NM (USA). Los Alamos Operations). 1988. Con- 
tract AC08-88NV10617. 14p. NTIS, PC A03/MF AOI - 
OSTI,; 1; GPO Dep. Order Number DE89006598/JAW. 

From IEEE international conference on plasma science; Se- 
attle, WA, United States (6 Jun 1988). 

The propagation of a high-power microwave pulse through 
the atmosphere is treated with a relativistic fluid code. In this treat- 
ment, the first three moments of the Boltzmann equation are used 
to obtain fluid equations for electron density, mean momentum, and 
thermal energy. Particle, momentum, and energy exchange rates for 
elastic, inelastic and ionization collisions are included in the calcula- 
tion. The effects of electron spatial diffusion and the ponderomotive 
force are contained in the relativistic form of the Boltzmann equa- 
tion. For an incident plane parallel microwave pulse, the fluid equa- 
tions and Maxwell’s equations are solved to obtain the temporal be- 
havior of the fields as the microwave propagates through the at- 
mosphere. Theory and applications of the relativistic fluid code are 
presented. 


18973 (FEI—1904) Perturbations of dynamical systems 
generated by quasilinear hyperbolic equations. Kamaev, D.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1988. 
Sp. (In Russian). NTIS (US Sales Only), PC A02/MF AOI - 
OSTI, INIS. Order Number DE88705627/JAW. 

It is shown that limited invariant manifolds of infinite-dimen- 
sional dynamic systems, generated by minor perturbations of quasi- 
linear hyperbolic equations with dissipation of sine-Gordon type, 
represent finite-dimensional compacta. 6 refs. 


18974 (FEI—1906) On Hausdorff dimension of invariant 
manifolds of infinitedimensional dynamic systems. Kamaev, 
D.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1988. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI,; INIS. Order Number DE88705628/JAW. 

Dependence of Hausdorff dimension of limited invariant 
manifolds of infinite-dimensional dynamic systems on the choice of 
phase space is studied. 5 refs. 


18975 (FEI—1908) On the averaging method for quasilin- 
ear hyperbolic equations. Kamaev, D.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1988. llp. (In Rus- 
sian). NTIS (US Sales Only), PC A03/MF A0i - OSTI; 
INIS. Order Number DE88705629/JAW. 

A study was made on the averaging method, applied to hi- 
perbolic equations in the Hilbert space. The selected class of equa- 
tions includes as particular case the system of one-dimensional qua- 
silinear equations with partial derivatives of hyperbolic type with 
the right part being periodical with respect to time variable. The 
version of averaging method, not considered earlier in publications, 
has been substantiated. The analogue of the first main 
N.N.Bogolyubov theorem about the approximate solution in finite, 
but as much as is desired long time interval, has been proved. The 
obtained statements are applied to investigation of induced vibra- 
tions of elastic string in nonlinear force field. 13 refs. 
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18976 (IAE—4617/2) Comparative analysis of approxi- 
mations used in the methods of Faddeev equations and hy- 
perspherical harmonics. Mukhtarova, M.I. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1988. 16p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0Ol1 - OSTI; INIS. 
Order Number DE88705641/JAW. 

Comparative analysis of approximations, used in the methods 
of Faddeev equations and hyperspherical harmonics (MHH) was 
conducted. The differences in solutions of these methods, related 
with introduction of approximation of sufficient partial states into 
the three-nucleon problem, is shown. MHH method is preferred. It 
is shown that MHH advantage can be manifested clearly when 
studying new classes of interactions: three-particle, A-isobar, nonlo- 
cal and other interactions. 15 refs.; 3 tabs. 


18977 (IC—88/38(Rev.)) On a functional equation over 
Hilbert spaces. Thaheem, A.B.; Mohammad, N. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1988. 4p. NTIS (US Sales Only), PC A02/MF AO! - OSTI,; 
INIS. Order Number DE88705645/JAW. 

Let {u/sub t/:t is an element of R} and {v/sub t/:t is an ele- 
ment of R} be commuting one-parameter groups of unitary opera- 
tors on a Hilbert space H such that u/sub t/+u/sub -t/=v/sub t/ 
+v/sub -t/ for all t is an element of R. It is shown here that H can 
be decomposed into two parts by a projection p such that u/sub t/ 
=v/sub t/ on pH and u/sub t/=v/sub -t/ on (1-p)H. (author). 13 
refs. 


18978 (IC—88/113) Note on one-parameter groups of au- 
tomorphisms. Thaheem, A.B.; Mohammad, N. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
4p. NTIS (US Sales Only), PC A02/MF AO1 - OSTI; INIS. 
Order Number DE88705646/JAW. 

Let {a/sub t/:t is an element of R} and {8/sub t/:t is an ele- 
ment of R} be two commuting one-parameter groups of *-automor- 
phisms of a von Neumann algebra M such that a/sub t/+a/sub -t/ 
=B/sub t/+/sub -t/ for all t is an element of R. The purpose of 
this note is to provide a simple and short proof of the central de- 
composition result: a/sub t/=B/sub t/ on Mp and a/sub t/=B/ 
sub -t/ on M(l1-p) for a central projection p is an element of M, 
without using the theory of spectral subspaces. (author). 12 refs. 


18979 (IC—88/226) Existence and partial regularity re- 
sults for the heat flow for harmonic maps. Chen Yunmei; 
Struwe, M. (International Centre for Theoretical Physics, 
Trieste (Italy); Eidgenoessische Technische Hochschule, 
Zurich (Switzerland)). (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1988. 28p. NTIS (US Sales 
Only), PC A03/MF AOl1 - OSTI; INIS. Order Number 
DE88705658/JAW. 

The existence and some regularity properties of the solutions 
of the heat equation for harmonic maps are discussed. 9 refs. 


18980 (IC—88/232) Existence of global solution and 
"blow up’ phenomenon for the system of multi-dimensional 
symmetric regularized wave equations. Guo Boling. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1988. 16p. NTIS (US Sales Only), PC A03/MF AOI - 
OSTI; INIS. Order Number DE88705659/JAW. 

The existence and uniqueness of the global smooth solution 
for the initial-boundary value problem of the system of multi-di- 
mensions SRWE are proved. The sufficient conditions of blowing 
up” of the solution are given. (author). 6 refs. 


18981 (IC—88/263) Generalization of the Runge-Lenz 
constant of classical motion in a central potential. Holas, A.; 
March, N.H. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1988. 12p. NTIS (US Sales Only), PC 
A03/MF A0Ol1 - OSTI; INIS. Order Number DE88705665/ 
JAW. 

A generalization of the Runge-Lenz vector, an integral of 
the motion for the Kepler problem, is proposed for an arbitrary 
central potential V(r). This transcends the earlier proposal of Peres 
(1979) in that explicit expressions are given for the generalized 
vector M-vector, in contrast to differential equations written earli- 
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er. While M-vector is quite generally a constant of motion, the 
more stringent requirement that M-vector is an integral of the 
motion, according to the definition of Landau and Lifshitz (1976), 
is shown to be obeyed for particular initial states. For potentials 
V(r) leading to motion along closed paths which contain n perihe- 
lions, an integral of motion in the form of an n-arm star represents 
the proper generalization of the Runge-Lenz vector. This new inte- 
gral of the motion is written explicitly for an isotropic harmonic os- 
cillator as a 2-arm star; in this case for arbitrary initial state. In gen- 
eral, however, the integral of the motion of this type exists only for 
some particular initial states. (author). 6 refs. 


18982 (IC—88/282) Prescribed scalar curvature functions 
for conformal metrics on a bounded domain of R/sup 2/. 
Duong Minh Duc; Ezin, J.P. (International Centre for The- 
oretical Physics, Trieste (Italy)). Aug 1988. 1lp. NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705675/JAW. 

An existence theorem for solution in W/sup 1,2/(Q) of the 
equation - Au+c(x)=k(x)e/sup / on a bounded 2 domain of R/ 
sup 2/, where e and K are two measurable functions on 1 is ob- 
tained. A geometric interpretation of the results is given. 7 refs. 


18983 (IC—88/299) Implementation of comparative prob- 
ability by Gleason measures: Infinite dimensional case. Mu- 
tangadura, S.A. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Sep 1988. 12p. NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; INIS. Order Number 
DE88705683/JAW. 

In this paper we give one necessary and sufficient condition 
for a Classical Comparative Probability (CCP) associated with an 
infinite dimensional Hilbert space to be implemented by a Gleason 
measure. This condition automatically renders the CCP a Quantum 
Comparative Probability. (author). 3 refs. 


18984 (IC—88/311) Nonlinear singular elliptic equations. 
Dong Minh Duc. (International Centre for Theoretical 
Physics, Trieste (Italy)). Sep 1988. 30p. NTIS (US Sales 
Only), PC A03/MF AOl - OSTI; INIS. Order Number 
DE88705691/JAW. 

We improve the Poincare inequality, the Sobolev imbedding 
theorem and the Trudinger imbedding theorem and prove a Moun- 
tain pass theorem. Applying these results we study a nonlinear sin- 
gular mixed boundary problem. (author). 22 refs. 


18985 (IC—88/314) Cohomology theory and deforma- 
tions of Z/sub 2/-graded Lie algebras. Tripathy, K.C.; Patra, 
M.K. (International Centre for Theoretical Physics, Trieste 
(Italy); Delhi Univ. (India). Dept. of Physics and Astro- 
physics). (International Centre for Theoretical Physics, Tri- 
este (Italy)). Sep 1988. 19p. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705694/ 
JAW. 

The algebraic cohomology and the spectral sequences for a 
Z/sub 2/-graded Lie algebra are briefly reviewed. The reducibility 
property of a strongly semisimple Lie superalgebra is established. 
The role of second and third cohomologies in the deformation of a 
Lie superalgebra is discussed. Using spectral sequences, the second 
cohomology of full BRS algebra is shown to be F/sup 1/ and the 
third cohomology being trivial implying that osp(1,2) is the only 
graded Lie algebra obtained by deformation of the full BRS alge- 
bra. (author). 12 refs. 


18986 (IC—88/319) Construction of harmonic maps be- 
tween pseudo-Riemannian spheres and hyperbolic spaces. 
Konderak, J. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1988. 1lp. NTIS (US Sales Only), PC 
A03/MF AO1 - OSTI; INIS. Order Number DE88705695/ 
JAW. 

Defined here is an orthogonal multiplication for vector 
spaces with indefinite nondegenerate scalar product. This is then 
used, via the Hopf construction, to obtain harmonic maps between 
pseudo-Riemannian spheres and hyperbolic spaces. Examples of 
harmonic maps are constructed using Clifford algebras. (author). 6 
refs. 
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18987 (IC—88/320) Algebraic variation on a theorem of 
Atiyah-Bott. Assadi, A.H. (International Centre for Theoret- 
ical Physics, Trieste (Italy)). Sep 1988. 19p. NTIS (US Sales 
Only), PC A03/MF AO1 - OSTI; INIS. Order Number 
DE88705696/JAW. 


According to Atiyah-Bott, the fixed point set of suitable 
periodic self-diffeomorphisms of an oriented compact Riemannian 
manifold cannot consist of a single point. We study this phenome- 
non in an algebraic context using group cohomology and provide a 
representation theoretic generalization of this theorem. (author). 15 
refs. 


18988 (IC—88/324) Classical membrane cosmology. 
Maia, M.D.; Roque, W.L. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1988. 9p. NTIS (US 
Sales Only), PC A0O2/MF A0Ol1 - OSTI; INIS. Order 
Number DE88705698/JAW. 


The conditions under which a cosmological model is a mini- 
mal manifold are investigated. It is found that for the Friedmann- 
Robertson-Walker model, the minimal condition cannot be met by a 
perfect fluid. (author). 11 refs. 


18989 (IC—88/328) Properties of the dwell time and the 
transmission and reflection times for resonant tunneling. 
Garcia-Calderon, G.; Rubio, A. (International Centre for 
Theoretical Physics, Trieste (Italy)). Sep 1988. 10p. NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88705701/JAW. 


For a one-dimensional arbitrary potential profile, a time in- 
dependent derivation of the dwell time in terms of the phase 
energy-derivatives for transmission, 9’, and reflection, phi’, is pre- 
sented. This expression assumes the form of a weighted average, 
but an oscillating term also appears, confirming a result by Hauge 
et al. For the case of a sharp resonance, far from threshold energy, 
the oscillating term is small and the dwell time may be written as 
tau=(h/27)(T@’ + Rphi’). A relation of the phase derivatives to the 
partial decay widths ['/sup O/ and [’°/sup L/ is established. Consid- 
eration of this relation for two limiting cases - full transmission 
(T=1) tau=(h/27)0'=2(h/27)/T and full resonant reflection 
(T=0) tau=(h/27)phi'=4(h/27)/T, where [=I'/sup O/+T°/sup 
L/ - leads to identification of (h/27)@’ and (h/27)phi’, respectively, 
as the transmission and reflection times tau/sup 1/ and tau/sup r/. 
However, for a resonance near threshold energy the average 
weighted form of tau may not hold due to the increasing contribu- 
tion of the oscillating term. (author). 20 refs. 


18990 (IC—88/334) Lax-Phillips scattering theory with 
two Hilbert spaces V(x)=0((1)/chemical bondxchemical 
bond/sup 8/), 8>1. Brambila Paz, F. (International Centre 
for Theoretical Physics, Trieste (Italy)). Oct 1988. 12p. 
NTIS (US Sales Only), PC A03/MF AO1 - OSTI; INIS. 
Order Number DE#8705704/JAW. 


A scattering theory for the wave equation with a perturba- 
tion with compact support was developed by Lax and Phillips in 
1967. Using Enss approach Phillips developed a Lax-Phillips scat- 
tering theory for perturbations V such that V(x)=0((1)/chemical 
bondxchemical bond/sup B/), B>2. In this paper we develop a 
scattering theory for more general perturbations V, i.e. for 
V(x)=0((1)/chemical bondxchemical bond/sup B/), B>1. (author). 
8 refs. 


18991 (IC—88/341) Remarks on an identity by R. 
Schoen and others. Ezin, J.P. (International Centre for The- 
oretical Physics, Trieste (Italy)). Oct 1988. 7p. NTIS (US 
Sales Only), PC A02/MF A0Ol - OSTI; INIS. Order 
Number DE88705707/JAW. 


Using the tensor calculus it is pointed out that Schoen’s iden- 
tity and similar ones can be derived from a universal identity which 
appears as a generalization of the divergence theorem. In a new ap- 
plication of this identity, a necessary condition is obtained for a 
symmetric (0,2) tensor field to be the Ricci curvature tensor of a 


metric on a compact manifold with constant scalar curvature. 9 
refs. 
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18992 (IC—88/347) Periodical revivals of squeezing in an 
anharmonic-oscillator model with coherent light. Buzek, V. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1988. 14p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705711/JAW. 

We have carried out a detailed investigation of squeezing in 
the anharmonic-oscillator model with coherent light. The Hamil- 
tonian is of the form H=(h/27)w K/sub 0/+(h/27)A K/sub +/ 
K/sub -/, where K/sub 0/, K/sub +-/ are the generators of the 
Lie algebra of the SU(1,1) group. We have shown that for a par- 
ticular realization of the generators K the squeezing performs peri- 
odical revivals. We find analytically the maximum value of the 
squeezing. (author). 6 refs, 4 figs. 


18993 (IC—88/348) On stability of Kummer surfaces’ 
tangent bundle. Bozhkov, Y.D. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1988. 3ip. NTIS 
(US Sales Only), PC A03/MF AOl1 - OSTI; INIS. Order 
Number DE88705712/JAW. 

In this paper we propose an explicit approximation of the 
Kaehler-Einstein-Calabi-Yau metric on the Kummer surfaces, 
which are manifolds of type K3. It is constructed by gluing 16 
pieces of the Eguchi-Hanson metric and 16 pieces of the Euclidean 
metric. Two estimates on its curvature are proved. Then we prove 
an estimate on the first eigenvalue of a covariant differential opera- 
tor of second order. This enables us to apply Taubes’ iteration pro- 
cedure to obtain that there exists an anti-self-dual connection on the 
considered Kummer surface. In fact, it is a Hermitian-Einstein con- 
nection from which we conclude that Kummer surfaces’ co-tangent 
bundle is stable and therefore their tangent bundle is stable too. 
(author). 40 refs. 


18994 (IC—88/360) Improved effective potential in the 
Einstein metric. Denardo, G.; Spallucci, E. (International 
Centre for Theoretical Physics, Trieste (Italy); Trieste Univ. 
(Italy). Ist. di Fisica Teorica). (International Centre for The- 
oretical Physics, Trieste (Italy)). Oct 1988. 16p. NTIS (US 
Sales Only), PC A03/MF A0Ol - OSTI; INIS. Order 
Number DE88705716/JAW. 

We present a self-consistent evaluation of the effective po- 
tential for a Aphi/sup 4/ non-minimally coupled to an Einstein 
background geometry. This method takes into account the contri- 
bution from the multiloop Feynman diagrams with non-overlapping 
bubbles. It results that, even if the classical potential is double-well 
shaped, the vacuum expectation value of the scalar field is always 
vanishing because of a "finite size” effect, and no phase transitions 
can occur. A similar result can be obtained also in the de Sitter S/ 
sup 4/ space, where the present approach holds as well. The impli- 
cations of the results on the dynamics of the early universe are 
briefly discussed. (author). 21 refs. 


18995 (IC—88/382) Induced quantum conformal gravity. 
Novozhilov, Y.V.; Vassilevich, D.V. (International Centre 
for Theoretical Physics, Trieste (Italy); Leningradskij Gosu- 
darstvennyj Univ. (USSR)). (International Centre for Theo- 
retical Physics, Trieste (Italy)). Nov 1988. llp. NTIS (US 
Sales Only), PC A03/MF A0Ol - OSTI; INIS. Order 
Number DE88705718/JAW. 

Quantum gravity is considered as induced by matter degrees 
of freedom ard related to the symmetry breakdown in the low 
energy region of a non-Abelian gauge theory of fundamental fields. 
An effective action for quantum conformal gravity is derived 
where both the gravitational constant and conformal kinetic term 
are positive. Relation with induced classical gravity is established. 
(author). 15 refs. 


18996 (IPNO-TH—88-35) N-body bound state relativistic 
wave equations. Sazdjian, H. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). Jun 1988. 39p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88757021/JAW. 

The manifestly covariant formalism with constraints is used 
for the construction of relativistic wave equations to describe the 
dynamics of N interacting spin 0 and/or spin 1/2 particles. The 
total and relative time evolutions of the system are completely de- 
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termined by means of kinematic type wave equations. The internal 
dynamics of the system is 3/sup N-1/ dimensional, besides the con- 
tribution of the spin degrees of freedom. It is governed by a single 
dynamical wave equation, that determines the eigenvalue of the 
total mass squared of the system. The interaction is introduced in a 
closed form by means of two-body potentials. The system satisfies 
an approximate form of separability. 


18997 (JINR—D-2-87-798, pp 62-74) Perturbation 
theory with respect to smooth potential for strong-interacting 
statistical systems. Yukalov, V.I. 1987. (In Russian). NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

A consistent perturbation theory permitting to represent 
mass operator as a functional polynomial with respect to smooth 
potential degrees is framed. Structure of mass operator for equilibri- 
um and nonequilibrium strong-interacting particle systems is investi- 
gated in detail proceeding from some splitting for multiparticle 
Green function. A case of localized particles conforming to discrete 
spectrum is considered. 10 refs. 


18998 (JINR—D-2-87-798, pp 256-261) Linear oscillator 
model in relativistic configurational representation. Kagra- 
manov, Eh.D.; Mir-Kasimov, R.M.; Nagiev, Sh.M. 1987. (In 
Russian). NTIS (US Sales Only), PC A15/MF AO1. Order 
Number DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Linear oscillator model in relativistic configurational repre- 
sentation is suggested. The oscillator has the following properties: 
exact solubility; existence of ‘nonrelativistic’ dynamical symmetry 
SU(1, 1); symmetry in description in x- and p-representations; deter- 
mination of correct nonrelativistic range. 6 refs. 


18999 (JINR—D-2-87-798, pp 54-61) Energy-momentum 
pseudotensor as a functional of background connectivity. 
Chernikov, N.A. 1987. (In Russian). NTIS (US Sales Only), 
PC AI15/MF AOl. Order Number DE89780057/JAW. 
(CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

Difficulties in relativistic gravitation theory related to intro- 
duction of background connection and depending on it tensor func- 
tionals are discussed. Energy-momentum pseudotensor interpreta- 
tion as a functional of background connection is suggested. Gravita- 
tional field is considered against the background of affine space. 8 
refs. 


19000 (JINR—D-2-87-798, pp 267-282) Harmonic super- 
space. Results and prospects. Gal’perin, A.S.; Ivanov, E.A.; 
Ogievetskij, V.I.; Sokachev, E.S. 1987. (In Russian). NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE89780057/JAW. (CONF-8710431—). 

From 8. international conference on the problems of quan- 
tum field theory; Alushta, USSR (11 Oct 1987). 

The hystory of developing a harmonic approach to extended 
supersymmery is traced. Using Grassman analiticity possibilities of 
harmonic approach to the theories with N>3 and, particularly, to 
the supergravity higher theories are cleared out. It is shown how 
supersymmetry algebra is realized by spinor expansion of Min- 
kowski space. A complex geometry with N=1 and N=2 supergra- 
vity and Yang-Mills theory is considered. 38 refs. 


19001 (JINR—D-4-87-692, pp 40-49) Energy-dependent 
interactions in few-body systems. Kuperin, Yu.A.; Makarov, 
K.A.; Merkuriev, S.P.; Motovilov, A.K.; Pavlov, B.S. (Len- 
ingradskij Gosudarstvennyj Univ. (USSR)). 1987. NTIS (US 
Sales Only), PC A20/MF AOl. Order Number 
DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Energy-dependent interactions in few-body systems are dis- 
cussed. A class of multichannel few-body scattering models which 
are characterized by the simultaneous presence of and communica- 
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tion between two different types of channels. First, usual two- and 
three-particle scattering channels (external ones), hamiltonians for 
which have ordinary spectral properties. Second, the internal chan- 
nels, hamiltonians for which have only a point spectrum. Faddeev 
equations for external and internal channels are discussed. 17 refs. 


19002 (JINR—D-4-87-692, pp 455-471) Peculiarities of 
particle motion and disturbance propagation in a front form 
of two-dimensional relativistic dynamics. Majorov, A.A.; So- 
kolov, S.N.; Tretyak, V.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij; AN Ukrainskoj SSR, Lvov. Inst. 
Prikladnykh Problem Mekhaniki i Matematiki). 1987. (In 
Russian). NTIS (US Sales Only), PC A20/MF AO1. Order 
Number DE89780056/JAW. (CONF-8706149—). 

From International conference on the theory of few body 
and quark-hadronic systems; Dubna, USSR (16 Jun 1987). 

Peculiarities of particle motion were discussed in the frame- 
work of relativistic theory of direct interactions. Solutions of equa- 
tions of motion were obtained. The differences between Hamilton- 
ian formalism and Lagrangian one were considered. It is shown 
that Hamiltonian formalism is applicable for wider group of sys- 
tems. Equivalent Hamiltonian description always exists for any non- 
pathologic (i.e. without nonphysical regions) Lagrangian descrip- 
tion; nevertheless, physically permissible Hamiltonian systems exist, 
including those with interactions depending only on invariant scat- 
tering, for which equivalent Lagrangian descriptions are not avail- 
able. 12 refs.; 10 figs. 


19003 (JINR-E—2-88-410) Classical no-interaction theo- 
rem for bosonic strings and its quantum significance. Dela- 
motte, B.; Fabbrichesi, M.E. (Centre National de la Recher- 
che Scientifique, 75 - Paris (France)). (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1988. 8p. NTIS (US Sales Only), PC A02/MF AO! - OSTI; 
INIS. Order Number DE88705799/JAW. 

We show that, in dimensions equal or greater than three, 
classical strings do not join or split. This is part of a no-interaction 
theorem that is also proved. The quantum theory is considered. 10 
refs. 


19004 (JINR-E—5-88-338) On the inverse problem of a 
dissipative scattering theory. Neidhardt, H. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 27p. NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. Order Number DE88705804/JAW. 

Submitted to the journal J. Math. Phys. . 

In an operator-theoretical framework the abstract inverse 
scattering problem of a dissipative scattering theory is solved. The 
result is related to the non-conservative version of the Lax-Phillips 
scattering theory. As an application, a mathematically rigorous 
foundation of the optical approximation used in nuclear physics is 
given. 15 refs. 


19005 (JINR-E—5-88-379) Trapping modes in a curved 
electromagnetic waveguide with perfectly conducting walls. 
Exner, P.; Seba, P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1988. 8p. NTIS (US 
Sales Only), PC A02/MF AOl - OSTI; INIS. Order 
Number DE88705805/JAW. 

Using methods developed in the Schroedinger operator 
theory the existence of square integrable solutions (trapping modes) 
of the wave equation inside a curved electromagnetic waveguide 
with perfectly conducting walls is shown. 17 refs.; 2 figs. 


19006 (JINR-E—11-88-481) Combined algorithms in non- 
linear problems of magnetostatics. Gregus, M.; Khoromsky, 
B.N.; Mazurkevich, G.E.; Zhidkov, E.P. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). 9 May 1988. 14p. (CONF- 
880974—2). NTIS (US Sales Only), PC A03 - OSTI. Order 
Number DE89006591/JAW. 

From BEM-10: 10th boundary element meeting; Southamp- 
ton, UK (6 Sep 1988). 

To solve boundary problems of magnetostatics in unbounded 
two- or three-dimensional regions, we construct combined algo- 
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rithms based on a combination of the method of boundary integral 
equations with the grid methods. We study the question of substan- 
tiation of the combined method in nonlinear magnetostatic prob- 
lems without the preliminary discretization of equations and give 
some results on the convergence of iterative processes that arise in 
nonlinear cases. We also discuss economical iterative processes and 
algorithms that solve boundary integral equations on certain sur- 
faces. Finally, examples of numerical solutions of magnetostatic 
problems that arose when modelling the fields of electrophysical in- 
stallations are given, too. 14 refs., 2 figs. 


19007 (JINR-R—2-88-82) Harmonicity conditions for 
nonsymmetric metric. Shavokhina, N.S. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1988. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI; INIS. Order Number DE88705814/JAW. 

Submitted to the journal Izvestiya Vuzov. Matematika. 

Algebraic differential properties of the nonsymmetric metric 
are considered. It is shown that the nonsymmetric metric is charac- 
terized by a pair of vector fields and a pair of covector fields con- 
nected by two identities. If these fields are zero (just in this way 
the harmonicity conditions are formulated), the nonsymmetric 
metric is called harmonic. An example of the harmonic metric is 
any metric obeying the Born-Infeld equations. The case of the sym- 
metric metric is trivial. 4 refs. 


19008 (JINR-R—2-88-147) Elements of cubic quantum 
mechanics. Yamaleev, R.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1988. llp. (In Russian). NTIS (US Sales 
Only), PC AO3/MF AOl - OSTI; INIS. Order Number 
DE88705818/JAW. 

Principal operators are defined and equations of motion of 
quantum mechanics based on cubic forms are formulated. A gener- 
alized analogy of Clifford algebra with elements satisfying trilinear 
relation of anticommunication is constructed. Notion of difference 
and commutation relations between three variables (operators) are 
defined. Model of cubic quantum oscillator is constructed and "gen- 
erating” operators for ‘cubic bosons and fermions” are defined. An- 
alogs of spin operators, analogs of Klein-Gordon, Schroedinger, 
Dirac equations are obtained. The relation of cubic mechanics with 
quarks is discussed. 6 refs. 


19009 (JINR-R—2-88-173) Some aspects of relativization 
of space-time coordinates. Strel'tsov, V.N. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1988. 9p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. Order Number DE88705819/JAW. 

It is shown that a slow transportation of clocks does not 
permit to set time in a distant space point. Two alternative possibili- 
ties of transition from generalized coordinates to traditional ones 
are considered. Two models of realization of experimentally admis- 
sible time-space anisotropy are discussed. One of them takes into 
account pointlessness of “observer”, the other is based on parity 
nonconservation. On the other hand, it is noted that the motion 
back in time could be considered as the direct consequence of Min- 
kowski space introduction. On the basis of covariance condition it 
is emphasized that the absence of proper electric dipole moment of 
elementary particles having magnetic moment is an indirect evi- 
dence in favour of a concept of relativistic length. 12 refs. 


19010 (JINR-R—2-88-182) Hilbert variational method 
and Einstein pseudotensor. Tentyukov, M.N. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 11p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AOl - OSTI; INIS. Order Number 
DE88705821/JAW. 

The independent geometrical objects are considered on a 
four-dimensional manifold: the main object indentified with the 
gravitational field and the background object which is the affine 
connection without torsion. It is proved that if the Lagrangian in- 
dependent of the derivatives of the background object depends on 
the partial derivatives of the main object only of the first order, the 
invariance of the action leads to the conclusion that the Lagrangian 
depends only on the main object on the affine-deformation tensor. 
The canonical energy-momentum tensor is defined for this Lagran- 
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gian. In an important particular case it is the Einstein pseudotensor. 
The number of correlations between the canonical tensor and the 
functional derivative of the action with respect to the background 
connection is established. Then the background metric is intro- 
duced, the background connection being considered as the Christof- 
fel symbol for that metric. Some correlations between the canonical 
and metric energy-momentum tensors are found. 8 refs. 


19011 (JINR-R—2-88-209) Addition rule for 4-velocities. 
Strel’tsov, V.N.; Strokovskij, E.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1988. 4p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI - 
OSTI, INIS. Order Number DE88705822/JAW. 

The sum rule for 4-velocities is obtained. It is stressed that 
the time component of the relative 4th velocity of two particles is 
defined by a relativistic invariant quantity, namely, by the scalar 
product of their 4-velocities. The modulus squared of the spatial 
component of the relative 4th velocity is just the scalar product 
(double contraction) of the corresponding skew products of the ini- 
tial 4-velocities. The relation for the number of collisions is present- 
ed in explicity Lorentz-invariant form. 5 refs. 


19012 (JINR-R—2-88-232) Capture and confinement of 
solutions in nonlinear integrable systems. Mel’nikov, V.K. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1988. 22p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705823/JAW. 

Submitted to the journal Commun. Math. Phys. . 

The system describing the interaction of a long wave and a 
short wave packet on the x,y plane is considered. The solutions are 
found to describe a solution that comes from infinity and that is 
captured into a conditionally periodical oscillatory regime. The so- 
lutions are also found that describe a soliton coming from infinity 
and then decaying into two solitons: one goes to infinity and the 
other is captured into a conditionally periodical oscillatory regime. 
The results obtained are relevant to some problems of hydrodyna- 
mics, plasma physics, solid state physics, etc. 6 refs. 


19013 (JINR-R—2-88-282) On experimental testing of 
the Aharonov-Bohm effect. Afanas’'ev, G.N. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1988. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1 - OSTI; INIS. Order Number DE88705824/ 
JAW. 

Submitted to the journal Nuovo Cim., A. 

The crutial experiment on testing of the existence of the 
Aharonov-Bohm (AB) effect is proposed. It could be performed on 
the cylindrical solenoids, two cylindrical solenoids with opposite 
magnetic fluxes and three toroidal solenoids. The idea of the experi- 
ment is based on the following theoretical prediction: if AB-effect 
exists, then inaccessible for charged particles fields (i.e., magnetic 
field H inside the impermeable solenoid) could lead to disappear- 
ance of probability density and current in accessible for particles 
space regions. The positive outcome of this experiment will unam- 
biguously confirm the existence of the AB-effect. 9 refs.; 3 figs. 


19014 (JINR-R—2-88-328) Capture and confinement of 
solitons in nonlinear integrable systems. Mel’nikov, V.K. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1988. 14p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705827/JAW. 

Submitted to the Organizing Committee of international 
Workshop Nonlinear Evolution Equations: Integrability and Spec- 
tral Methods, Italy, 4-15 Jul, 1988. 

Some nonlinear integrable systems were found to have solu- 
tions describing solitons that come from infinity and then are cap- 
tured into conditionally periodical oscillatory regimes. These solu- 
tions were obtained by the inverse scattering method. The obtained 
results are relevant to some problems of hydrodynamics, plasma 
physics, solid state physics, etc. 9 refs. 
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19015 (KFTI—87-63) Mathematical oscillator dynamics 
under the action of an external periodical force. Balakirev, 
V.A.; Turkin, Yu.A. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1987. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl1 - OSTI; INIS. Order 
Number DE88705932/JAW. 

Equation of mathematical oscillator is a fundamental one and 
describes a wide class of nonlinear oscillations in different fields of 
physics: accelerator theory, plasma physics etc. It is shown that 
under the action of an external periodical force in the form of trav- 
elling wave on mathematical oscillator, a set of parametric reson- 
ances, except the Cherenkov resonances, which overlap causes the 
oscillator random motion, occurs. Numerical study of interaction of 
both Cherenkov and parametric resonances is carried out. 9 refs.; 5 
figs. 


19016 (LA-UR—89-15) Stable matrix-multiplication algo- 
rithms for low-temperature numerical simulations of fermions. 
Loh, E.Y. Jr.; Gubernatis, J.E.; Scalettar, R.T.; Sugar, R.L.; 
White, S.R. (Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36. 6p. (CONF-8810299—1). NTIS, 
PC A02/MF AO1 - OSTI; 1; GPO Dep. Order Number 
DE89006552/JAW. 

From Interacting electrons in reduced dimensions; Torino, 
Italy (3 Oct 1988). 

In this note, we discuss the use of matrix factorizations to 
stabilize the numerical matrix multiplications and inversions needed 
to simulate systems of interacting fermions at low temperatures. 
While the essence of a stable numerical algorithm is presented, we 
mainly emphasize the concepts of stabilization. 10 refs. 


19017 (LA-UR—89-25) Quantum measurements and the 
environment induced transition from quantum to classical. 
Zurek, W.H. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 14p. (CONF-8805254—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006548/JAW. 

From Osgood Hill conference on conceptual foundation of 
quantum gravity; Boston, MA, USA (1 May 1988). 

Interaction between a quantum system and its environment 
can be often regarded as a measurement, in the course of which 
one of the system observables influences the evolution of the exter- 
nal degrees of freedom and is thus monitored” by the environ- 
ment. The resulting loss of quantum coherence erases part of the 
density matrix responsible for the correlations between the eigen- 
states of the monitored observable. This mechanism is very efficient 
even in the limit of weak coupling. Indeed, the classical limit of 
quantum theory---that is, both classically reversible equations of 
motion and classical states (trajectories in phase space rather than 
their superpositions) can be naturally attained when both the cou- 
pling strength and the Planck constant simultaneously tend to zero. 
Transition from quantum to classical in the inflationary cosmologi- 
cal models can be justified in the framework of environment in- 
duced superselection. 24 refs., 3 figs. 


19018 (UCRL—100073) Using model-based parameter es- 
timation to increase the efficiency of computing electromag- 
netic transfer functions. Burke, G.J.; Miller, E.K.; Chakra- 
barti, S.; Demarest, K. (Lawrence Livermore National Lab., 
CA (USA)). 19 Jan 1989. Contract W-7405-ENG-48. Sp. 
(CONF-881269—1). NTIS, PC A02/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89006206/JAW. 

From IEEE conference on electromagnetic field computa- 
tion; Bethesda, MD, USA (12 Dec 1988). 

Model-based parameter estimation (MBPE) involves fitting 
physically motivated approximations (the model) to accurately 
computed or measured electromagnetic quantities from which un- 
known coefficients (the model parameters) are numericaliy ob- 
tained. The model can then provide a simple, compact representa- 
tion of the functional behavior of the quantity of interest that can 
be used for interpolation, extrapolation or other purposes. We ex- 
amine here approximation of transfer functions from both frequency 
and frequency-derivative data and applications of the resulting 
models. Also, a scheme for obtaining frequency derivative informa- 
tion from a Moment-Method solution is outlined. 8 refs., 3 figs. 
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19019 Invariant measurement of strange sets in terms of 
cycles. Cvitanovic, P. (Laboratory of Mathematical Physics, 
The Rockefeller University, 1230 York Avenue, New York, 
New York 10021-6399). Physical Review Letters; 61: No. 24, 
2729-2732(12 Dec 1988). 

We argue that extraction of unstable cycles and their eigen- 
values is not only experimentally feasible, but is also a theoretically 
optimal measurement of the invariant properties of a dynamical 
system. 


19020 Refractive index effects for shocked windows in 
interface velocimetry. Wackerle, J.; Stacy, H.L.; Dallman, 
J.C. (Los Alamos National Lab., Los Alamos, NM (US));. 
pp v of High speed photography, videography, and photon- 
ics V. Johnson, H.C. Bellingham, WA; SPIE Society of 
Photo-Optical Instrumentation Engineers (1987). (CONF- 
8708231—). 

From High speed photography, videography, and photonics 
V; San Diego, CA, USA (17 Aug 1987). 

An analysis is presented that specifies the corrections neces- 
sary when velocity interferometic measurements are made of sur- 
faces viewed through shocked window material. The analysis is 
performed in a Lagrangian (material) coordinate system, is limited 
to one-dimensional planar, cylindrical and spherical flow condi- 
tions, assumes the index of refraction, n, depends on the density, 
rho, alone and is taken in the classical limit. In all cases of cylindri- 
cal and spherical geometry and for unfavorable n(rho) dependen- 
cies in planar geometry, the relationship between the apparent and 
true interface velocities includes a term that must be integrated 
through the flow from the interface to the shock front. Determina- 
tion of the true velocity history of an arbitrary wave thereby re- 
quires an iterative procedure of working the entire hydrodynamic 
problem. It is shown that the integral terms are eliminated by 
planar geometry and a refractive index dependence (ué = /sub 0/ 
- k/sub 0/ (1 - &), where p = n - 1. € = rho/sub 0//rho, the sub-0 
denotes the unshocked state, and K/sub 0/ is a constant. Results 
from Fabry-Perot velocity interferometer measurements are pre- 
sented to demonstrate various predictions of the analysis and to in- 
dicate that several alkali halides exhibit the special refractive index 
property cited above. 
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19021 (EUR—11058, pp 61-68) Free boundary stellara- 
tor equilibria. Merkel, P. (Max-Planck-Institut fuer Plasma- 
physik, Garching (DE)). 1987. NTIS (US Sales Only), PC 
A18/MF AOl1. Order Number TI88756876/JAW. (CONF- 
8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The free-boundary equilibrium was studied by applying the 
NEMEC code to the helical advanced stellarator (Helias) configu- 
ration. The deformation of an initially circular axisymmetric plasma 
boundary into the final elliptical boundary of an 1=2 stellarator 
equilibrium is shown at successive iterations. The ATF, WVII-AS, 
and Helias free-boundary equilibria are shown for various values fo 
(B) and also of a superimposed external Bz field. The radial shifts 
due to (8) and Bz are illustrated. The magnetic field produced by 
the plasma current is shown for the helias free-boundary equilibri- 
um. 


7001 Plasma Research 


REFER ALSO TO CITATION(S) 18017, 18063, 18095, 19086, 19108, 19109 


19022 (CONF-890302—4) Transport modeling of ECH 
and neutral-beam-heated plasmas in the advanced toroidal fa- 
cility. Howe, H.C.; Horton, L.D.; Crume, E.C.; Harris, 
J.H.; Isler, R.C.; Wilgen, J.B.; Wing, W.R. (Oak Ridge Na- 
tional Lab., TN (USA)). 1989. Contract AC05-840R21400. 
4p. NTIS, PC A02/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89006131/JAW. 

From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 
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Results of time-dependent transport modeling of the ATF 
plasmas are compared with a typical ungettered, neutral-beam- 
heated discharge. A summary of ATF machine parameters is given 
by Murakami. The model is adjusted to give agreement between 
measured diagnostics signals and the corresponding values inferred 
from the model plasma. With this agreement, the main features of 
the discharge are reproduced including the radiation-induced tem- 
perature collapse. 7 refs., 6 figs. 


19023 (CONF-890302—14) Second stability studies in the 
ATF [Advanced Toroidal Facility] torsatron. Murakami, M.; 
Carreras, B.A.; Harris, J.H.; Anderson, F.S.B.; Bell, G.L.; 
Bell, J.D.; Bigelow, T.S.; Colchin, R.J.; Crume, E.C.; Do- 
minguez, N. (Oak Ridge National Lab., TN (USA)). 1989. 
Contract AC05-840R21400. 5p. NTIS, PC A02/MF AO! - 
OSTI; 1; GPO Dep. Order Number DE89007208/JAW. 

From 16. European conference on controlled fusion and 
plasma as Venice, Italy (13 Mar 1989). ; 

he Advanced Toroidal Facility (ATF) is a stellarator de- 

signed to have direct access to the second stability (8 self-stabiliza- 
tion) regime. This regime should be reached when deepening of the 
magnetic well, caused by increased Shafranov shift with increasing 
beta, stabilizes pressure-driven (interchange) instabilities. In the ini- 
tial operating phase, ATF was operated with magnetic islands due 
to field errors (now being corrected). The resulting reduction in ef- 
fective plasma radius and edge transform caused larger Shafranov 
shift and improved properties for a given value of 8. Thus, field 
errors may actually have facilitated access to the second stability 
regime. We discuss experimental conditions for these studies, the 
theoretical threshold for the second stability regime, magnetic fluc- 
tuation measurements and predicted B self-stabilization, and con- 
finement behavior. 9 refs., 8 figs. 


19024 (DOE/ER/53211—T1) [Advanced development of 
particle beam probe diagnostic systems]. (Rensselaer Poly- 
technic Inst., Troy, NY (USA)). [1988]. Contract FG02- 
85ER53211. 12p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007348/JAW. 

This paper discusses the development of particle beam probe 
diagnostic systems. Topics discussed are: wavenumber spectra; arti- 
ficial data set; magnetic field measurements; MHD fluctuations in 
plasma density and the toroidal position of the secondary ions; 
signal modeling; finite sample volume; cylindrical energy analyzer; 
reversed field pinch calculations; and solid state detectors. (LSP) 


19025 (DOE/ER/53252—12) Zero-dimensional calcula- 
tions for 2 MA operation of RFX. Veerasingam, R.; Klevans, 
E.H. (Pennsylvania State Univ., University Park (USA). 
Dept. of Nuclear Engineering). 7 Feb 1989. Contract FG02- 
87ER53252. 23p. NTIS, PC A03/MF AO1 - OSTI; 1; GPO 
Dep. Order Number DE89007337/JAW. 

The object of this work is to apply the Zero-Dimensional 
model developed at Penn State to study the RFX device currently 
under construction at Padua, Italy. The model is described in detail 
in the annual report dated October 30, 1988. The multiplicative co- 
efficients that are used in this study are similar to that used for the 
ZT-H study. However, the current profile is different. In this study, 
a 2 MA pulse with a 50 ms rise time and a 250 ms pulse length is 
used. The minor radius for RFX is 0.5m. Two different values of I/ 
N viz., 3 x 10°'* and 4 x 10°“ are used. Two confinement models 
are used: {tau}/sub E/ is calculated from its definition and {tau}/ 
sub E/ is calculated using B/sub @/ fixed at a value of 0.1. In order 
to observe the influence of particle confinement time {tau}/sub p/, 
two values are used, i.e., 5 ms and 10 ms. A total of six different 
cases are run and the results are presented. For all cases, the impu- 
rity densities are fixed at 3% O and 5% C to reflect the use of 
carbon walls. Results computed for ZT-H are shown for compari- 
son, and results obtained by Ortolani using a somewhat different O- 
D model are also presented. 


19026 (ENEA-RT-FUS—88-04) The Effect of energetic 
trapped particles on the resistive internal kink. Romanelli, F.; 
White, R.B. (ENEA, Frascati (Italy). Centro Ricerche En- 
ergia). Sep 1988. 12p. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE88756782/JAW. 

‘this report analyzes diamagnetic effects and the effect of en- 
ergetic trapped particles on the ideal resistive internal kink mode. 
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The relation between different approaches to the problem is dis- 
cussed. During perpendicular neutral beam injection in PDX, an in- 
crease in MHD activity, associated to the, so called, fishbone insta- 
bility, has been measured, while on JET, the sawtooth has been 
completely stabilized in conjunction with ICRF heating which pro- 
duces high energy trapped ions. 


19027 (EUR—11058) Workshop on Wendelstein VII-X. 
Rau, F.; Leotta, G.G. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching (DE)). (Commission of the European Com- 
munities, Brussels (Belgium)). 1987. 41lp. (CONF- 
8703315—). NTIS (US Sales Only), PC A18/MF AOl. 
Order Number T188756876/JAW. 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The Wendelstein VII-X stellarator experiment, its character- 
istic properties regarding equilibrium, stability, transport behavior, 
the expected parameter range, its dimensions, and costs are dis- 
cussed. The WVII-As upgrade (XI-D), bean shaped advanced stel- 
larator (BSX), modular Heliac, and modular Helias (helical ad- 
vanced stellarator) configurations are compared. The Helias config- 
uration seems to offer the best possibility of achieving elevated 
stable Beta values with vanishing bootstrap current. 


19028 (EUR—11058, pp 3-27) Options for W VII-X. 
Wobig, H. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing (DE)). 1987. NTIS (US Sales Only), PC A1l8/MF AOl1. 
Order Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Four categories of magnetic field configuration were studied 
for the Wendelstein VII-X stellarator: WVII-AS upgrade (XI-D); 
bean shaped advanced stellarator (BSX); modular Heliac; and mod- 
ular Helias. In all four options, the magnetic field is generated by 
modular coils; as a basis, only one set of coils is necessary. All con- 
figurations have low shear which requires the MHD stability to 
depend completely on the magnetic well and low Pfirsch-Schluter 
currents. A major radius of 5m and magnetic field of 4T were 
chosen. For all configurations, the plasma boundary consists of a 
last magnetic surface surrounded by Islands embedded in a stochas- 
tic region. A natural divertor with a well defined separatrix does 
not exist, therefore impurity control must be achieved by pumped 
limiters or other means. The main criteria for an investigation to 
select among the options are listed. 


19029 (EUR—11058, pp 29-48) Stability analysis of W 
VII-X configurations. Nuehrenberg, J.; Zille, R. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (DE)). 1987. 
NTIS (US Sales Only), PC A18/MF A0O1. Order Number 
TI88756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The properties of the helical advanced stellarator (Helias) as 
candidate for XVII-X are summarized. A significant magnetic well 
in the vacuum field along with a strong reduction of the parallel 
current density allows finite 8 configurations with (8) = 0.1 at ac- 
ceptable aspect ratio (= 12) and otherwise moderate geometry 
characterized by half-axis ratios not exceeding 3, and moderate in- 
dentation. At these B values, the Shafranov shift and the change in 
shear are negligible, the change in twist is = (8) and the resistive 
interchange criterion as the most stringent necessary stability crite- 
rion and as conjectured measure of complete MHD stability is satis- 
fied. Only Helias configurations can meet the MHD goal (8) = 
0.05. 


19030 (EUR—11058, pp 49-60) Equilibrium calculations 
and mode analysis. Herrnegger, F. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF AOl1. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The STEP asymptotic stellarator expansion procedure was 
used to study the MHD equilibrium and stability properties of stel- 
iarator configurations without longitudinal net-current, which also 
apply to advanced stellarators. The effects of toroidal curvature 
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and magnetic well, and the Shafranov shift were investigated. A 
classification of unstable modes in toroidal stellarators is given. For 
WVII-A coil-field configurations having a B value of 1% and a 
parabolic pressure profile, no free-boundary modes are found. This 
agrees with the experimental fact that unstable behavior of the 
plasma column is not observed for this parameter range. So a theo- 
retical B-limit for stability against ideal MHD modes can be esti- 
mated by mode analysis for the WVII-A device. 


19031 (EUR—11058, pp 69-92) Monte Carlo computa- 
tions of neoclassical transport and loss rates in stellarators 
and tokamaks. Lotz, W. (Max-Planck-Institut fuer Plasma- 
physik, Garching (DE)). 1987. NTIS (US Sales Only), PC 
A18/MF A0Ol1. Order Number T1I88756876/JAW. (CONF- 
8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Neoclassical transport coefficients and loss rates were com- 
puted by Monte Carlo simulation over wide ranges of mean free 
paths, ratios of plasma to gyro radius, and electric fields. The re- 
sults for monoenergetic particles can be represented by simple for- 
mulas using a transport coefficient normalized to the tokamak pla- 
teau value and a mean free path normalized to half the connection 
length. Transport coefficients obtained with monoenergetic parti- 
cles were convoluted with a Maxwellian distribution. Results are 
compared with theory and with simulations using a Maxwellian 
particle distribution together with pitch angle scattering plus 
energy scattering. Agreement is good. Transport coefficients with 
Maxwellian particle distributions for various stellarators are shown. 
Particle and energy transport coefficients for these configurations 
were computed for ions (deuterons) and electrons. 


19032 (EUR—11058, pp 93-114) Particle orbits in W 
VII-X configurations. Wobig, H. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF AO1. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

It is shown that magnetic coordinates are very convenient 
for describing particle orbits and neoclassical losses in stellarator 
studies. In the configurations considered (WVII-A and AS, Helias, 
Heliac, and BSX) plateau losses can be reduced by a factor of 3-4 
compared with an equivalent tokamak. It is possible to reduce pla- 
teau losses and bootstrap current simultaneously. The bootstrap 
current can be made negiigioly small. The Heliac configuration 
shows larger plateau losses than the equivalent tokamak. It is possi- 
ble to localize trapped particles in a region of minimum radial drift 
velocity. The Er fields strongly reduce localized particle losses. 


19033 (EUR—11058, pp 115-124) Bootstrap current in 
stellarator geometries in the long mean free path regime. 
Montvai, A. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics; Max-Planck-Institut fuer 
Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF AO1. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

It is shown that if the notion of the Hamada coordinate 
system is appropriately redefined in the classical expression for the 
bootstrap current, simplifications which reduce calculation com- 
plexity and time are possible. This enables severai strongly non-axi- 
symmetric stellarator configurations to be compared. It is shown 
that in the optimized configurations the total bootstrap current 
values are greatly reduced, compared with nonoptimized configura- 
tions. The developed expression for the geometrical factor in the 
bootstrap current formula allows further reductions in the current 
values without drastic changes in the geometry of the confining 
system. 


19034 (EUR—11058, pp 125-144) Calculation of coils for 
stellarator equilibria. Merkel, P. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF AO1. Order Number T188756876/JAW. 
(CONF-8703315—). 
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From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Optimizing the magnetic properties of stellarators by opti- 
mizing the shape of the outermost flux source is addressed. This re- 
sults in a Neumann boundary value problem consisting of finding 
coils which reproduce this flux surface. On a closed surface sur- 
rounding the plasma region a surface current is determined so that 
the normal component of the magnetic field produced is minimized 
on the plasma boundary. The surface current, whose current lines 
are poloidally closed, is then discretized into a finite number of 
coils. The outer current-carrying surface is optimized to realize de- 
sirable properties of the coils, e.g., distance to the plasma boundary 
and minimal curvature. A computer code called NESCOIL was de- 
veloped, and applications to Helias configurations are shown. The 
method can also be applied to study properties of stellarator 
vacuum fields. 


19035 (EUR—11058, pp 145-156) Coil systems for mod- 
ular Heliac configurations. Kisslinger, J. (Max-Planck-Insti- 
tut fuer Plasmaphysik, Garching (DE)). 1987. NTIS (US 
Sales Only), PC A18/MF AO1. Order Number T188756876/ 
JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Coil systems for modular Heliac stellarator configurations 
optimized with respect to: minimum coil aspect ratio, maintaining a 
magnetic well; local curvature in the coils; adjustement of coil posi- 
tion, maintaining sufficient coil distances; and reduction of magnetic 
field ripple are illustrated. 


19036 (EUR—11058, pp 157-172) Coil systems for mod- 
ular Helias configurations. Kisslinger, J. (Max-Planck-Insti- 
tut fuer Plasmaphysik, Garching (DE)). 1987. NTIS (US 
Sales Only), PC A1l8/MF A0Ol1. Order Number T188756876/ 
JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

For the analytical representation of the coil center filaments 
of Helias stellarator configurations, two sets of two dimensional 
Fourier series are calculated: one describing the total toroidal sur- 
face on which the coil filaments are to be placed; the other describ- 
ing toroidal excursions. By empirical variation of Fourier coeffi- 
cients, and by considerable reduction of coil aspect ratio by an ad- 
ditive term directed normally to the toroidal surface, a number of 
coil sets for 4 to 6 field periods was developed. The number of 
coils per field period is a further free parameter. Optimized coil sets 
are illustrated. 


19037 (EUR—11058, pp 173-188) Configuration W VII- 
X-1D. Rau, F. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (DE)). 1987. NTIS (US Sales Only), PC A18/MF 
AO1. Order Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The advanced stellarator coil system WVII-X-1D is de- 
scribed. It is a downgraded version of the reactor configuration 
ASRA6€C which was developed from Wendelstein VII-AS as a ref- 
erence system to investigate engineering properties of a steady state 
advanced stellarator fusion reactor. Compared to VII-AS, in VII- 
X-ID and ASRA€C a lower number of 6 coils per field period with 
identical elliptical bores is chosen, compromising between good 
access and ease of maintenance on the one hand, and field quality 
on the other. The VII-X-1D coil configuration differs from that of 
ASRA€C by a variable value of the rotational transform, t, which 
is a prerequisite of an experimental device, whereas in a fusion re- 
actor t is optimized. The figures of merit for the plasma attain 
slightly higher values in VII-X-ID and ASRA6C than in VII-AS. 


19038 (EUR—11058, pp 189-212) Bean-shaped advanced 
stellarator experiment BSX 5-2. Rau, F. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF AO1. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 
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Coil systems with 6, 9, and 18 coils per field period, as well 
as vacuum field properties and characteristics of the plasma derived 
from the vacuum fields of the bean-shaped advanced stellarator ex- 
periment BSX 5-2 are discussed. The set with 6 coils has a consid- 
erable magnetic hill of 2% and is thus not interesting. Both configu- 
rations with 9 coils differ in their average coil radii by 10% in 
order to vary the rotational transform, t. The data set with the 
larger t has a vacuum well. Simultaneously, the amplitude delata B/ 
B of the magnetic field modulation is reduced. The figures of merit 
for the plasma with the magnetic hill are lower. For BSX 5-2, the 
figure of merit average values are 1 to 1.3. The deviation of drift 
surfaces of circulating particles from the magnetic surfaces is 0.3 to 
0.9. These values are below those of a standard 1=2 stellarator by a 
factor of three. Similar reductions are found for the coefficients de- 
scribing the improvement of plateau diffusion and bootstrap current 
compared to the values of an axisymmetric system. It is concluded 
that BSX 5-2 is a good candidate for WVII-X. 


19039 (EUR—11058, pp 213-250) Forces and stresses in 
W VII-X coil systems. Harmeyer, E. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF AO1. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Numerical calculations of the mechanical stress and strain 
distribution were performed for the stellarator configurations 
WVII-X-1D and Helias-4-8. The amount of required structural ma- 
terial was investigated, in order to keep the stresses and strains 
inside the coils and the associated structure within technical limits. 
Force density is shown to be similar for all coil configurations stud- 
ied, although the magnitude and direction of the net force of the 
coils vary considerably. Structural design suggestions are made. 


19040 (EUR—11058, pp 251-290) Report on results of 
the Euratom coil in the large coil TASK (LTC). Ulbricht, A. 
(Kernforschungszentrum Karlsruhe, G.m.b.H. (DE). Inst. 
fuer Technische Physik). 1987. NTIS (US Sales Only), PC 
A18/MF A0Ol. Order Number TI88756876/JAW. (CONF- 
8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

A project to make superconducting magnet technology 
available for toroidal magnet systems used in fusion is summarized. 
All coils reach their design value and can be operated up to 8T ina 
torus. A large magnet system of 600MJ stored energy was operat- 
ed. Full torus dumps (4) and vacuum breakdown (1) up to 300 
mbar could be handled. Large superconducting coils were exposed 
to poloidal field transients without any sign of instabilities. The 
forced flow cooled coils demonstrate impressive operating charac- 
teristics. Force flow cooled NbTi coils are technically mature for 
application. 


19041 (EUR—11058, pp 291-298) Superconductors for 
W VII-X coils. Maurer, W. (Kernforschungszentrum Karls- 
tuhe, G.m.b.H. (DE). Inst. fuer Technische Physik). 1987. 
NTIS (US Sales Only), PC A1l8/MF A0O1. Order Number 
T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Superconductor concepts are discussed with respect to oper- 
ational current, cooling and bending behavior, and ac losses. The 
encouraging results for NbTi superconducting technology are re- 
called. It is argued that the WVII-X stellarator modular supercon- 
ducting coils can be built just as the modular Cu coils for WVII- 
AS. Special attention must be paid to the dB/dt allowed for the 
conductor. Shape and price depend on the means used to avoid ac 
losses. Formula to elucidate the main physical parameters influenc- 
ing ac loss behavior of superconductors are given. Configurations 
investigated with respect to plasma behavior are compared. Masses 
to be cooled were estimated for two configurations. The estimated 
cooling power is of the order of 3kW. 
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19042 (EUR—11058, pp 299-308) W VII-X, a first esti- 
mate of the technical feasibility and of the investment costs. 
Sapper, J. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing (DE)). 1987. NTIS (US Sales Only), PC A18/MF AO1. 
Order Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The engineering components and a price estimate for the 
planned WVII-X stellarator are presented. The system costs are 
compared to those of the basic tokamak Tore Supra. Normal, cryo- 
genic, and superconducting coil systems are considered. 


19043 (EUR—11058, pp 309-326) Neutral beam injection 
in W VII-X (HS-4-8) and the fast ion population. Maassberg, 
H. (Max-Planck-Institut fuer Plasmaphysik, Garching (DE)). 
1987. NTIS (US Sales Only), PC A1l8/MF AOl. Order 
Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Particle and power deposition of the perpendicular neutral 
beam injection (NBI) in WVII-X stellarator were estimated. Results 
for injection in the elliptical and triangular plane were compared. 
Fast ion population and the effect on the stability of low harmonic 
ion Bernstein modes were evaluated. Results can also be applied to 
Helias and BSX configurations. Absorption of the neutral beam in- 
jection; NBI slowing distribution function; and stability of low har- 
monic ion Bernstein modes driven by the NBI are considered. 


19044 (EUR—11058, pp 327-344) Neutral injection for 
W VII-X. Penningsfeld, F.P.; Speth, E. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A1l8/MF AO1. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The technical characteristics for the application of neutral 
beam heating are analyzed for five options for the WVII-X stellara- 
tor, based on the requirement of 20MW neutral power over 10s 
pulse length. Perpendicular injection is assumed to be tolerable 
with respect to the confinement of fast ions and beam driven insta- 
bilities. None of the options, except WVII-W-1D, is found to be 
suitable for high power neutral beam injection due to lack of access 
for the beams. Injection at poloidal planes with triangular plasma 
cross sections should be avoided for beam penetration reasons. The 
application of 2-3 injector boxes of the ASDEX upgrade type, with 
VII-X-1D, is proposed. Injection into Heliac, Helias 4-8, and BSX 
5-2 would require increased coil distances in the injection port 
region. 


19045 (EUR—11058, pp 345-360) Expected plasma pa- 
rameters in W VII-X. Junker, J. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A1l8/MF A011. Order Number T188756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Plasma parameters in WVII-X stellarator are outlined. Point 
study (Sm, 40cm, 4T, 20MW) allows collision-free plasma at 7keV 
and B = 2%. Confinement, tau = 0.15s, is governed by ripple 
transport. Enlarging the size (aspect ratio kept constant) increases 
tau substantially at the expense of Ti and £8. Increased heating 
power brings up mainly Ti and 8. Lowering the B-field results in a 
B value well above 5%. 


19046 (EUR—11058, pp 361-382) On experiment W VII- 
X. Renner, H. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (DE)). 1987. NTIS (US Sales Only), PC A18/MF 
A01. Order Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Experiment and operating parameters of the WVII-X stellar- 
ator are reviewed. The device has to demonstrate high B values 
(5%) and confinement properties at plasma parameters close to 
those of thermonuclear devices with ntau less than 10 19/m.s at a 
stationary mode. Favorable heating methods include NBI and ICF. 
For low shear devices, only configurations with t profiles insensi- 
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tive to the plasma pressure are tolerable. Modifications of the con- 
figuration to minimize the Shafranov shift by reduction of second- 
ary currents, but also with low bootstrap currents at low collisiona- 
lity seem mandatory. 


19047 (EUR—11058, pp 383-394) Aims of the Wendel- 
stein VII-X experiment. Grieger, G. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (DE)). 1987. NTIS (US Sales 
Only), PC A18/MF A0O1. Order Number TI88756876/JAW. 
(CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

The aims of the WVII-X stellarator experiment are to dem- 
onstrate the reactor potential of the stellarator, i.e., several keV 
plasma temperature in order to operate in the long mean free path 
regime; demonstration of long term stationary operation (stationar- 
ity of plasma wall interaction, control of impurities); demonstration 
of plasma equilibrium and stability at high B (5 to 10%); application 
of high power heating methods; and a modular coil system. 


19048 (EUR—11058, pp 395-400) Comments on W VII- 
X. Lackner, K. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (DE)). 1987. NTIS (US Sales Only), PC A18/MF 
AO1. Order Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Critical aspects from the tokamak physics point of view of 
the WVII-X stellarator are reviewed. These include the bootstrap 
current, impurity control, robustness of the optimum configuration, 
and superconducting coils. 


19049 (EUR—11058, pp 401-407) Summary. Wobyg, H. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (DE)). 
1987. NTIS (US Sales Only), PC Al8/MF AOl. Order 
Number T188756876/JAW. (CONF-8703315—). 

From Workshop on Wendelstein VII-X; Schloss Ringberg, 
DE, USA (18 Mar 1987). 

Reactor aspects and cost considerations for the WVII-X stel- 
larator are reviewed. The technical feasibility of the device is 
stressed, and stable plasma equilibria with B values over 5% and 
aspect ratio of 12 are possible. Modular coil systems for the 
vacuum field were calculated. A superconducting coil system ap- 
pears to be feasible. Neoclassical transport in optimized plasma 
equilibria can be reduced at least a factor of 3 compared with con- 
ventional stellarators. It may be possible to find configurations with 
negligible bootstrap current. The plasma parameter of the ignition 
regime (tau 5 to 7 keV) can be achieved with Z0MW net heating 
power and B = 4T. Testing the B limits (with B over 5%) requires 
20MH heating power at a magnetic field of 2T. 


19050 (FRCEA-TH—136) Measurement of the electron 
distribution function in TFR Via soft X-ray analysis. Jacquet, 
L. (Paris-7 Univ., 75 (France)). Dec 1986. 264p. (In 
French). NTIS (US Sales Only), PC A12/MF A0O1. Order 
Number DE88757006/JAW. 

The X-ray energy spectra in the range 0.4 to 30 keV, corre- 
sponding to the optimal performance of the silicon detector used, 
were studied in the TFR tokamak. Electron temperatures in the 
center of the tokamak were determined with an uncertainty of 10 
to 20 %, in agreement with results from other diagnostics. After 
studying ohmic plasmas, electron temperature increase in ECRH 
plasmas was measured. Plasma impurity content was evaluated 
using the effective ion charge in the plasma, only determining an 
integrated value along a plasma filament, with a considerable uncer- 
tainty of the order of 30 %. Results are however coherent with 
those of spectroscopic diagnostics. Deviation from a Maxwellian 
distribution of the electron velocity distribution function was meas- 
ured, starting from the shape, Maxwellian or not, of the detected 
soft X-ray spectra. It is shown that in the suprathermal regime, the 
distribution function can be considered as the sum of two maxwel- 
lians, the associated temperatures corresponding respectively to the 
thermal (0.5 to 10 keV) and suprathermal (10 to 30 keV) parts. 
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19051 (FRCEA-TH—137) Study of magnetic field effects 
on Coulomb interactions in a hot plasma: modification of the 
kinetic equation and the transport coefficients. Ghendrih, P. 
(Paris-11 Univ., 91 - Orsay (France)). Mar 1987. 256p. (In 
French). NTIS (US Sales Only), PC A12/MF A01. Order 
Number DE88757007/JAW. 

Magnetic field effects on collisional exchange in hot plasmas 
was studied. The kinetic equation in the presence of a strong mag- 
netic field, and the effect of the magnetic field on thermal relax- 
ation were analyzed. Applications to local transport and neoclassi- 
cal transport, which integrates the effects of the topology of the 
trajectories, i.e., magnetic field geometry, are presented. In the 
transport study, entropy creation is emphasized, this being the basic 
concept in linear transport theory. It is shown that the order of 
magnitude of collisional effects is that estimated, i.e., the logarith- 
mic correction Log (A/sub D//rho/sub e/). However, magnetic 
field effects cannot be limited to a modification of the Coulomb 
logarithm. 


19052 (GA-A—19556) Confinement scaling studies in 
DIII-D. Schissel, D.P.; Brooks, N.; Burrell, K.H.; DeBoo, 
J.C.; Groebner, R.J.; Jackson, G.L.; Kellman, A.G.; Lao, 
L.; Matsumoto, M.; Osborne, T.H. (Generai Atomics, San 
Diego, CA (USA)). Jan 1989. Contract AC03-84ER51044. 
4p. (CONF-890302—9). NTIS, PC A02/MF AOI - OSTI; 1; 
GPO Dep. Order Number DE89006916/JAW. 

From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

Understanding and increasing the energy confinement time 
({tau}/sub E/ {identical—to} W/P) remains a primary goal of 
fusion research. This objective is being pursued on DIII-D via in- 
vestigations of {tau}/sub E/ in limiter and single- and double-null 
divertor discharges with Ohmic heating and neutral beam heating. 
This paper examines the dependence of {tau}/sub E/ on ion mass, 
plasma current, neutral beam power, toroidal field, and safety 
factor. The data presented is for neutral beam injection in the direc- 
tion of the plasma current, although {tau}/sub E/ is the same for 
both co- and counter-injection. 12 refs., 5 figs. 


19053 (GA-A—19558) Attainment of quasi steady-state 
H-mode plasmas in the DIII-D tokomak. Mahdavi, M.A.; 
Kellman, A.G.; Gohil, P.; Brooks, N.; Burrell, K.H.; 
Groebner, R.J.; Haas, G.; Hill, D.; Jackson, G.; Janeschitz, 
G. (General Atomics, San Diego, CA (USA)). Jan 1989. 
Contract AC03-89ER51114. 4p. (CONF-890302—10). 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006915/JAW. 

From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

We report the results of experiments on DIII-D where quasi 
steady-state H-mode plasma with low amplitude Edge Localized 
Modes (ELMs) were maintained for 5 seconds. Within one second 
from the onset of the H-mode, most plasma parameters reach their 
asymptotic values ({bar n}/sub e/ ~ 7 {times} 10'° cm/sup 
{minus}3/, {tau}/sub E/ = 100 ms, Z/sub eff/ = 1.7) and the elec- 
tron density and temperature profiles are no longer evolving. By 
this time, frequent ELMs and effective helium wall conditioning 
limit the rate of increase of {bar n}/sub e/ (S10% of the beam 
fueling rate) and maintain the total radiated power form impurities 
at a constant level. 5 refs., 2 figs. 


19054 (GA-A—19563) Analysis of toroidal rotation data 
for the DIII-D tokamak. St. John, H.; Stroth, U.; Burrell, 
K.H.; Groebner, R.J.; DeBoo, J.C.; Gohil, P. (General 
Atomics, San Diego, CA (USA)). Jan 1989. Contract AC03- 
89ER51114. 4p. (CONF-890302—11). NTIS, PC A02/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89006914/ 
JAW. 

From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

Both poloidal and toroidal rotation are observed during rou- 
tine neutral beam heating operation of the DIII-D tokamak. Poloi- 
dal rotation results and the empirical techniques used to measure to- 
roidal and poloidal rotation speeds are described by Groebner. 
Here we concentrate on the analysis of recent measurements of to- 
roidal rotation made during diverted, H-mode operation of the 
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DIII-D tokamak during co- and counter-neutral beam injection of 
hydrogen into deuterium plasmas. Our results are based on numeri- 
cal inversions using the transport code ONETWO, modified to ac- 
count for the radial diffusion of toroidal angular momentum. 13 
refs., 4 figs. 


19055 (GA-A—19567) Ideal and resistive stability near 
the beta limit in the DITI-D. Taylor, T.S.; Strait, E.J.; Lao, 
L.; Turnbull, A.; Lee, J.; Chu, M.; Ferron, J.; Jackson, G.; 
Kellman, A.; Lazarus, E. (General Atomics, San Diego, CA 
(USA)). Jan 1989. Contract AC03-89ER51114. 7p. (CONF- 
890302—7). NTIS, PC A02/MF AO! - OSTI; 1; GPO Dep. 
Order Number DE89006918/JAW. 

From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

maximum achievable beta in the DIII-D tokamak scales 

linearly with normalized current, B/sub T/(%) = 3.5 1/aB (MA/ 
m/T). This scaling has been confirmed in neutral beam heated 
single null divertor H-mode discharges over the range of normal- 
ized current, I/sub N/ = I/a/B (MA/m/T), from 0.6 < I/sub N/ 
< 1.8, or equivalently 9 > qos > 3. qos is the inverse of the rota- 
tional transform at 95% of the enclosed poloidal flux. Although 
similar discharges have been obtained at low q, qos ~ 2, and I/sub 
N/ ~ 3.1, the beta limit has not been reached in these discharges 
owing to insufficient heating power and energy confinement time. 
Discharges that approach the beta limit in DIII-D exhibit one of 
three distinct types of behavior: (1) quiescent operation, (2) sudden 
disruption, and (3) beta saturation and collapse. The three dis- 
charges were part of a series, having identical shape, plasma cur- 
rent, and qs, and with the wall conditions as identical as possible. 
One discharge was stable near the beta limit with B /sub T/ > 3 I/ 
aB for 1 sec, another ended in a sudden disruption at 3.37 sec, and 
a third discharge, similar to the previous two with the exception of 
a small increase in the electron density prior to neutral power injec- 
tion, shows a decrease in beta beginning at 2.75 sec, and saturation 
at a lower value of beta. This paper discusses these conditions fur- 
ther. 9 refs., 2 figs. 


19056 (IAE—4551/6) Deceleration of radiating plasma 
bunches in confusors. Olejnik, A.G.; Lunin, A.L. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1988. i7p. (In 
Russian). NTIS (US Sales Only), PC A03/MF A0O1 - OSTI; 
INIS. Order Number DE88705633/JAW. 

Consideration is given to possibility of increasing the degree 
of compression of supersonic plasma bunches during their motion in 
confusors using radiation effects. It is shown that owing to these 
effects bunch deceleration leading to termination of their compres- 


sion, reduces sufficiently under the conditions of practical interest. 
8 refs.; 4 figs. 


19057 (IAE—4560/7) Results of experimental investiga- 
tions on the T-13 tokamak according to the program of a 
strong-field tokamak. Abramov, A.V.; Belashov, V.I.; Bort- 
nikov, A.V. and others. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1988. 24p. (In Russian). NTIS (US 
Sales Only), PC A03/MF A0Oi - OSTI; INIS. Order 
Number DE88705634/JAW. 

A review is given of the experimental results on some prob- 
lems which remained unclear when analysing plasma behaviour in 
the storage-field tokamak (SFT), such as conditions of formation of 
the equilibrium plasma filament on the radius R/sub 0/, influence of 
the conducting chamber on the plasma filament moving along a 
large radius, effect of diaphragm currents on the plasma filament 
equilibrium and stability, dependence of the energy confinement 
time on the large radius of the plasma filament. On the basis of the 


T-13 experimental data estimations for SFT tokamak are presented. 
28 refs.; 21 figs.; 2 tabs. 


19058 (IAE—4599/7) Power profile effecting ECR heat- 
ing efficiency in the T-10 tokamak. Alikaev, V.V.; Bagda- 
sarov, A.A.; Vasin, N.L. and others. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1988. 33p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl - OSTI; INIS. Order 
Number DE88705639/JAW. 
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Experimental results with ECR-heating of plasma in the T- 
10 tokamak are given. The gyrotron complex power was almost 2 
times (up to 4 MW) increased. The presence of gyrotrons with two 
different wavelengths in the UHF complex made it possible to vary 
a heating power profile. The attained value for an electron temper- 
ature in the plasma canter was 9 keV, being close to that needed 
for a reactor. It was shown that an electron transfer depends on the 
heating power profile in such a way that the plasma tends to retain 
“canonical” profiles of pressure and current density during heating. 
23 refs.; 24 figs. 


19059 (IAE—4600/6) To the nonlinear theory of internal 
screw modes in a tokamak. Beklemishev, A.D.; Pogutse, 
O.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1988. 
15p. (In Russian). NTIS (US Sales Only), PC A03/MF AO1 
- OSTI,; INIS. Order Number DE88705640/JAW. 

Low frequency Alfven waves are investigated within the 
framework of ideal magnetohydrodynamics. The nonlinear equation 
of a two-dimensional wave in a straight cylinder and the corre- 
sponding variational principle are obtained. A saturation of m=1 
mode instability is studied. The structure of new equation is such 
that the phase mixing of Alfven oscillations in a sheared magnetic 
field is present at the nonlinear stage as well, so that the effective 
energy sink to small-scale fluctuations exists in the dissipativeless 
system. This equation is an example of a new class of nonlinear 
equations, which apparently has not been studied earlier. 11 refs. 


19060 (IAE—4632/6) Theory of distribution of ion mi- 
crofield and its space and time derivatives in a plasma of com- 
plex ionization composition. Demura, A.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1988. 17p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1 - OSTI; INIS. 
Order Number DE88705642/JAW. 

Joint distribution functions for an individual component of 
an ion microfield and its time and space derivatives in a plasma 
with an arbitrary composition and distribution in field ion charge 
were constructed for the first time based on generalization of the 
Baranger-Mozer cluster expansion method. The obtained general 
expressions take into account interaction of the emitting ion with 
the field one, a screening of ions by plasma electrons and pair ion- 
ion correlations of field ions. Analytical expressions for first mo- 
ments of the distribution function by components of the ion micro- 
field inhomogeneity tensor and the first time derivative of the ion 
microfield strength vector were obtained for pair correlation func- 
tions in the Debye-Huckel approximation. 18 refs. 


19061 (Juel—2233) Orthogonal curvilinear coordinates 
for a large aspect ratio tokamak with circular flux surfaces. 
Rogister, A. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Plasmaphysik). Sep 1988. 14p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88757146/JAW. 

We derive, in a suitable orthogonal curvilinear coordinate 
system, the expressions of the diagonal components of the metric 
tensor appropriate to a large aspect ratio tokamak with circular flux 
surfaces. The familiar Shafranov equation for the displacement A(r) 
of the center of these flux surfaces is easily recovered. 


19062 (KFKI—1988-54/D) Tokamak edge plasma investi- 
gation by laser blow-off. Bakos, J.S.; Buerger, G.; Foeldes, 
I.B. and others. (Hungarian Academy of Sciences, Buda- 
pest. Central Research Inst. for Physics). Oct 1988. 40p. 
(CONF-8810304—). 

From Small tokamak meeting; Nice, France (10 Oct 1988). 

Edge plasma density vs plasma radius plots of the MT-1 to- 
kamak plasma was measured by a new laser blow-off technique. 
This sodium films evaporated onto a glass substrate were blown off 
by a Q-switched ruby laser pulse. The enhanced shortening of the 
pulse of neutrals was observed along the beam propagating toward 
the plasma centre by measuring the resonance light intensity of 
atoms excited by plasma electrons. The transport of sodium atoms 
injected into the plasma and that of the intrinsic impurities was in- 
vestigated. The measurement of the intensity of the impurity atomic 
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line is used for the determination of the impurity containment time. 
(R.P.) 21 refs.; 8 figs. 


19063 (KFTI—87-55) Simulation of the two-component 
plasma high-frequency heating by small addition method in 
closed magnetic traps on the basis of solution of two-dimen- 
sional kinetic equation. Lebed’, S.A.; Longinov, A.V. (AN 
Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1987. 2ip. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO! - OSTI; INIS. Order Number DE88705927/JAW. 

Effective 2-D code-"addition ion distribution function evolu- 
tion” (AIDFE)-for solving two-dimensional non-stationary kinetic 
equation, allowing one to conduct investigations into high-frequen- 
cy heating of two-component plasma in closed magnetic traps using 
methods of minor addition both by fast and slow modes of magne- 
to-acoustic wave is developed. Certain peculiarities of two-compo- 
nent plasma heating using slow wave cyclotron absorption on 
heavy and light addition ions are investigated using AIDFE code. 
A principle possibility of effective generation of ion current suffi- 
cient for transition into steady-state regime of thermonuclear burn- 
ing in small-dimensional two-component tokamak reactor under a 
relatively weak heating efficiency decrease due to addition ion de- 
parture to the loss cone is demonstrated for the first time. 27 refs.; 7 
figs. 


19064 (KFTI—87-56) Laser diagnostics of the LIBTOR 
tokamak. Data acquisition and processing system. Letuchij, 
A.N.; Petrov, A.P.; Pominov, P.V. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1987. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI - OSTI; 
INIS. Order Number DE88705928/JAW. 

Construction principle and capabilities of the developed pro- 
gram packet for the system of LIBTOR tokamak plasma laser diag- 
nostics data acquisition and processing are described. Structurally 
data acquisition and processing automation is realized in two 
"HELVET” computers and comprises four levels allowing one to 
perform laser complex preparation for the experiment, realize meas- 
urements of necessary values for calculating T/sub e/, n/sub e/ in 
a single spatial point by minor radius, calculate radial T/sub e/, n/ 
sub e/ profiles as well as certain plasma parameters. Results of ap- 
plying LASER program packet in experiments at the LIBTOR to- 
kamak are presented. | ref.; 2 tabs. 


19065 (KFTI—87-62) Beam instability spectra in cross- 
inhomogeneous plasma. Kuklin, V.M.; Panchenko, I.P.; 
Tkach, Yu.V. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekh- 
nicheskij Inst.). 1987. 14p. (In Russian). NTIS (US Sales 
Only), PC A03/MF AOl - OSTI; INIS. Order Number 
DE88705931/JAW. 

Dynamics of Langmuir oscillation excitation by an electron 
beam in a transverse inhomogeneous plasma are investigated. The 
area of monochromatic wave field localization is determined in the 
regime of this wave excitation. In case when preliminary beam 
modulation was absent, instability dynamics with wide oscillation 
spectrum excitation by plasma cross section were investigated. The 
form of field potential, scattering the beam particles is determined. 
When the external magnetic field is absent and the beam displace- 
ment in the transverse direction becomes possible, oscillation 
energy density shift to the increased plasma density area is detect- 


ed. Discussion and analysis of results obtained are conducted. 19 
refs.; 9 figs. 


19066 (LRP—359/88) Non linear response of plasma ions 
in linear electrostatic waves. Anderegg, F.; Skiff, F.; Paris, 
P.J.; Good, T.N.; Tran, M.Q.; Rynn, N.; Stern, R. (Centre 
de Recherches en Physique des Plasmas, Lausanne (Switzer- 
land)). Nov 1988. 17p. (CONF-880735—2). NTIS (US Sales 
Only), PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006408/JAW. 

From International workshop on nonlinear phenomena in 
Vlasov plasmas; Cargese, France (11 Jul 1988). 

We present experiments which test the applicability of the 
Hamiltonian single particle theory to wave-particle interactions. 
This theory describes the chaotic acceleration of plasmas ions by 
electrostatic waves. The Hamiltonian description gives predictions 
about the threshold, fast time scale, details of the distribution func- 
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tion and conservation of three integrals of the motion while some 
of the integrals have been broken by the overlap of resonances. 
Both electrostatic ion cyclotron and Bernstein waves are launched 
from antennae at the plasma boundary. Ion motions are observed 
by Laser Induced Fluorescence (LIF) and optical tagging. The 
linear response of the ion to the wave is distinguished from the cha- 
otic response. Several predictions of the single particle theory are 
observed in the experiments. In addition, evidence of self-consistent 
effects have been observed. 22 refs., 14 figs. 


19067 (ORNL/TM—10988) Runaway studies in the ATF 
[Advanced Toroidal Facility] torsatron. England, A.C.; 
DeVan, W.R.; Eberle, C.C.; Fowler, R.H.; Gabbard, W.A.; 
Glowienka, J.C.; Harris, J.H.; Haste, G.R.; Kindsfather, 
R.R.; Morris, R.N. (Oak Ridge National Lab., TN (USA)). 
Jan 1989. Contract AC05-840R21400. 49p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007864/JAW. 

Pulsed torsatrons and heliotrons are susceptible to runaway 
electron formation and confinement resulting from the inherent 
good containment in the vacuum fields and the high loop voltages 
during the initiation and termination of the helical and vertical 
fields ("field ramping’). Because runaway electrons can cause an 
unacceptable level of hard X rays near the machine, a runaway 
suppression system was designed and included in the initial oper- 
ation of the Advanced Toroidal Facility (ATF). The main compo- 
nent of the system is a rotating paddle that is normally left in the 
vacuum chamber during the field ramps. This device proved to be 
very effective in reducing the runaway population. Measurements 
of hard X rays from ATF have shown that the runaways are pro- 
duced primarily during the field ramping but that usually a small 
steady-state runaway component is also present during the "flat- 
top” portion of the fields. The paddle is the main source of the 
hard X rays (thick-target bremsstrahlung), although other objects in 
the vacuum chamber also serve as targets for the runaways at vari- 
ous times. The maximum X-ray energy found by pulse height anal- 
ysis is {approximately}12--15 MeV; the mean energy appears to be 
a few mega-electron-volts. A noticeable forward peaking of the 
bremsstrahlung from the paddle is evident. The limiters do not 
appear to be major sources of bremsstrahlung. 17 refs., 14 figs. 


19068 (PPPL—2574) Equilibrium toroidal current in a 
tokamak driven by phase-space inhomogeneity in the banana 
regime. Chang, C.S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Mar 1989. Contract AC02-76CH03073. 37p. 
NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89008204/JAW. 

In the hot core region of a tokamak plasma column, the 
radial guiding center motion of the charged particles is affected by 
the existence of the magnetic axis. Identical particles with opposite 
signs of toroidal velocity drift in opposite radial directions. But, the 
magnetic axis acts like a rigid wall and imposes a boundary condi- 
tion on the radial guiding center motions, causing asymmetrical 
radial particle motions between toroidally oppositely flowing parti- 
cles, or between radially oppositely drifting particles. Due to this 
radial asyammetry, it is found that a flat radial pressure profile 
cannot describe the radial equilibrium state near the magnetic axis, 
but requires a small amount of toroidal current. The direction of 
this current is opposite to that of Ohmic current and its magnitude 
is formally of an order higher in the inverse aspect ratio than that 
of the bootstrap current. 8 refs., 4 figs. 


19069 (PPPL—2598) Conductivity of a relativistic 
plasma. Braams, B.J.; Karney, C.F.F. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Mar 1989. Contract AC02- 
76CH03073. 42p. NTIS, PC A03/MF AOl - OSTI; 1; GPO 
Dep. Order Number DE89008205/JAW. 

The collision operator for a relativistic plasma is reformulat- 
ed in terms of an expansion in spherical harmonics. This formula- 
tion is used to calculate the electrical conductivity. 13 refs., 1 fig., 1 
tab. 
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19070 (UCLA-PPG—1186) Analysis of an m = 1 elec- 
trostatic barrier scrape-off layer as a technique for reducing 
and controlling the particle and energy losses on the large 
major radius edge of tokamak. LaBombard, B.; Conn, R.W. 
(California Univ., Los Angeles (USA). Inst. for Plasma and 
Fusion Research). Dec 1988. Contract FG03-86ER52134. 
31lp. NTIS, PC A03/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89007770/JAW. 

It is observed in many tokamaks that particle and heat fluxes 
from the core region are poloidally asymmetric, favoring higher 
cross field transport on the large major radius edge of the torus. 
We propose a novel technique that may allow one to control this 
asymmetric flux into the tokamak boundary plasma. The scheme 
principally involves the formation of a mobility limited transport 
layer or ‘electrostatic barrier’ to inhibit the flow of plasma into the 
boundary layer at large major radii, forcing plasma to exit on the 
small major radius side of the torus instead. At the same time, the 
technique produces an 'ExB divertor’ effect, efficiently exhausting 
plasma and impurities within the boundary layer. The implications 
of such a scheme are potentially important. By forcing plasma to 
exit on the inside half of the torus where the intrinsic cross-field 
transport is lower, the overall confinement characteristics of the 
central plasma may be improved. Furthermore, scrape-off plasma 
fluxes, subsequent recycling conditions, and their asymmetries at 
limiter, divertor, and wall structures can be actively controlled. An 
important feature of the technique is that it may be employed in 
both limiter and divertor configurations. The first-order response of 
the scrape-off layer plasma to the applied bias is estimated in this 
report using a simple two fluid transport model which includes 
cross-field diffusion and mobility. It is shown that the influence of 
an applied bias on the scrape-of layer density e-folding length de- 
pends only on the relative magnitudes of cross-field ion and elec- 
tron mobilities. 17 refs., 6 figs. 


19071 (UCRL—99938) Neutral beam current drive scal- 
ing in DIII-D. Porter, G.D.; Bhadra, D.K.; Burrell, K.H.; 
Callis, R.W.; Colleraine, A.P.; Ferron, J.R.; James, R.A.; 
Kellman, A.G.; Kim, J.; Matsuoka, M. (Lawrence Liver- 
more National Lab., CA (USA)). Mar 1989. Contract W- 
7405-ENG-48;A.C03-84ER51044. 4p. (CONF-890302—2). 
NTIS, PC A02/MF AOi - OSTI; 1; GPO Dep. Order 
Number DE89005639/JAW. 

From 16. European conference on conitroiied fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

Neutral beam current drive scaling experiments have been 
carried out on the DIII-D tokamak at General Atomics. These ex- 
periments were performed using up to 10 MW of 80 keV hydrogen 
beams. Previous current drive experiments on DIII-D have demon- 
strated beam driven currents up to 340 kA. In the experiments re- 
ported here we achieved beam driven currents of at least 500 kA, 
and have obtained operation with record values of poloidal beta 
(€8/sub p/ = 1.4). The beam driven current reported here is ob- 
tained from the total plasma current by subtracting an estimate of 
the residual Ohmic current determined from the measured loop 
voltage. In this report we discuss the scaling of the current drive 
efficiency with plasma conditions. Using hydrogen neutral beams, 
we find the current drive efficiency is similar in Deuterium and 
Helium target plasmas. Experiments have been performed with 
plasma electron temperatures up to T/sub e/ = 3 keV, and densi- 
ties in the range 2 {times} 10'°m/sup {minus}3/ < n/sub e/ < 4 
{times} 10'%m/sup {minus}3/. The current drive efficiency (nIR/ 
P) is observed to scale linearly with the energy confinement time 
on DIIi-D to a maximum of 0.05 {iimes} 102°m/sup {minus}2/ A/ 
W. The measured efficiency is consistent with a 0-D theoretical 
model. In addition to comparison with this simple model, detailed 
analysis of several shots using the time dependent transport code 
ONETWO is discussed. This analysis indicates that bootstrap cur- 
rent contributes approximately 10--20% of the the total current. 
Our estimates of this effect are somewhat uncertain due to limited 


measurements of the radial profile of the density and temperatures. 
4 refs., 1 fig., 1 tab. 
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19072 (UCRL—100299) Effect of resonant-to-bulk elec- 
tron momentum transfer on the efficiency of electron-cyclo- 
tron current drive. Matsuda, Y.; Smith, G.R.; Cohen, R.H. 
(Lawrence Livermore National Lab., CA (USA)). 1988. 
Contract W-7405-ENG-48. 10p. (CONF-881266—1). NTIS, 
PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89006741/JAW. 

From US-Japan workshop on advanced current drive con- 
cepts; Kyoto, Japan (6 Dec 1988). 

Efficiency of current drive by electron-cyclotron waves is 
investigated numerically by a bounce-average Fokker-Planck code 
to elucidate the effects of momentum transfer from resonant to bulk 
electrons, finite bulk temperature relative to the energy of resonant 
electrons, and trapped electrons. Comparisons are made with exist- 
ing theories to assess their validity and quantitative difference be- 
tween theory and code results. Difference of nearly a factor of 2 
was found in efficiency between some theory and code results. 4 
refs., 4 figs. 


19073 (UCRL—100301) The effect of non-Maxwellian 
electron distributions on the intensity ratio of resonance to 
satellite lines. Lamoureux, M.; Lee, Yim; Dubau, J.; Cor- 
nille, M. (Lawrence Livermore National Lab., CA (USA)). 
Dec 1988. Contract W-7405-ENG-48. 10p. (CONF- 
8807149—2). NTIS, PC A03/MF AOl1 - OSTI; 1; GPO 
Dep. Order Number DE89006745/JAW. 

From CECAM workshop on photoabsorption by astrophysi- 
cal and laboratory plasmas; Paris, France (18 Jul 1988). 

We are dealing here with non-Maxwellian electron distribu- 
tions in laser plasmas of density lower than the so-called critical 
density, that is where the laser beam penetrates the plasma and the 
inverse bremsstrahlung heating disturbs the electron distribution 
from its Maxwellian situation. When inverse bremsstrahlung and 
the competing thermalization through electron-electron collisions 
are the dominant processes in the plasma. We are considering now 
the temperature diagnostic based on the ratio of the resonance to 
the satellite lines. We are now investigating how this line intensity 
ratio is affected by a non-Maxwellian character of the plasma, and 
we will show preliminary results obtained for plasmas at low densi- 
ties. We are working on other aspects of non-Maxwellian plasmas, 
such as ionic populations, but we present here only the issues 
which lead to discussions and interactions at this workshop. 14 
refs., 2 figs. 


19074 Advances in sub-nanosecond shutter tube technolo- 
gy and applications in plasma physics. Hares, J.D. (Lawrence 
Livermore National Lab., Livermore, CA (US)). pp v of X 
rays from laser plasmas. Richardson, M.C. Bellingham, WA; 
SPIE Society of Photo-Optical Instrumentation Engineers 
(1987). (CONF-8708233—). 

From X-rays from laser plasmas; San Diego, CA, USA (19 
Aug 1987). 

Over the last few years new technologies for the production 
of fast, high voltage pulses have emerged. The production of kilo- 
volt amplitude pulses has long been a requirement for many high 
speed camera systems and the appearance of convenient and fast 
bench top pulsers has greatly speed up shutter tube development in 
the last two to three years. Although suitable electrical pulses have 
been produced for some time by large facilities such as electron 
LINACs and laser driven photoconductive switches, the ability to 
tinker on the bench top, away from the constraints of a large 
system, has allowed several new shuttering schemes to progress 
very rapidly. The high repetition rate available from the pulsers has 
allowed sampling scopes to be used for characterization of electri- 
cal gating schemes. Cameras providing 100ps gating are now avail- 
able in the optical and X-ray region and such systems have been 
taking new data on laser plasma experiments. The pulser schemes 
which have been most fruitful are: Distributed avalanche transistor 
designs; Planar triode driven by a distributed avalanche stage; and 
Avalanche diode speed-up networks. Combinations of the above 
pulsing techniques have been used in several high speed streak 
camera and shutter tube designs, with gate times from S5Ons to 80ps 
being provided by various versions of the pulsers. 





aaa 
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19075 Laser plasma damage to multilayer mirrors. Gray, 
K.J.; Knight, L.V.; Peterson, B.G.; Thorne, J.M.; Barbee, 
T.W. Jr. (Lawrence Livermore Lab., Livermore, CA (US)). 
pp v of X rays from laser plasmas. Richardson, M.C. Bel- 
lingham, WA; SPIE Society of Photo-Optical Instrumenta- 
tion Engineers (1987). (CONF-8708233—). 

From X-rays from laser plasmas; San Diego, CA, USA (19 
Aug 1987). 

The authors measured the response of W/C multilayers to x- 
ray fluxes on the order of 150 MW/cm/sup 2/ using laser generat- 
ed plasmas and found that these multilayers will maintain near peak 
reflectivity for at least 1 ns but are eventually destroyed. A descrip- 
tion of the experiments and data analysis methods is given. The re- 
sults of the experiments are compared with hydrodynamic code 
simulations. 


19076 Spatially resolved X-ray laser spectra and demon- 
stration of gain in nickel-like systems. Whelan, D.A.; Keane, 
C.J.; MacGowan, B.J.; Matthews, D.L.; Trebes, J.E.; 
Eckart, M.J. (Lawrence Livermore National Lab., Liver- 
more, CA (US)). pp v of X rays from laser plasmas. Rich- 
ardson, M.C. Bellingham, WA; SPIE Society of Photo-Op- 
tical Instrumentation Engineers (1987). (CONF-8708233—). 

From X-rays from laser plasmas; San Diego, CA, USA (19 
Aug 1987). 

A recent series of experiments have provided spatially re- 
solved near field images of several candidate x-ray lasing transition 
in neon-like, nickel-like, and hydrogen-like ions from laser-pro- 
duced plasmas. From these time-gated, spatially, and spectrally re- 
solved measurements the source size for the J=0-1 and the J=2-1 
transitions in Ne-like selenium have been determined. Source re- 
gions as small as 50 pm have been observed on transitions with 
gain-length products >9. In addition, the authors have obtained the 
first experimental evidence for the amplification of spontaneous 
emission in the nickel-like ions of europium and ytterbium. Gains of 
order 1 cm/sup -1/ and gain-length products of up to 3.8 are ob- 
served on the J=0-1,4d-4p transitions in Eu/sup +35/ at 65.83 and 
71.00A. Analogous transitions in Yb/sup +42/ have been identified 
and some evidence for ASE has been observed. 
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19077 (AD-A—200754/0/XAB) Models of the aneurysm 
in expanding laser plasma. Technical report, 2 May 1985-31 
July 1988. Peterkin , R.E.; Stellingwerf, R.F. (Mission Re- 
search Corp., Albuquerque, NM (USA). Plasma Sciences 
Div.). 31 Jul 1988. 96p. (MRC/ABQ-R—1031). NTIS, PC 
A05/MF AO1. 

This report describes theoretical models of laser-plasma ex- 
periments in which hot laser-irradiated target debris expands into a 
few-Torr background gas. The most interesting characteristics of 
these experiments are the formation and evolution of a spherical 
blast wave and, in some cases, the appearance of one or more dis- 
tinctive protuberances or aneurysms on the expanding wave. Many 
possible mechanisms for the formation of these structures were sug- 
gested, ranging from instabilities in the blast wave itself to the ef- 
fects of jets of material ejected from the target. Many of these 
mechanisms are of interest to the problem of early-time structuring 
in high-altitude nuclear bursts. This report discusses a series of 
magnetohydrodynamic models that accurately describe this phe- 
nomenon, and identify the processes that mold the blast wave and 
the aneurysm. In most cases, the aneurysm can be explained by a 
channel-heating mechanism due to inverse bremsstrahlung in the 
laser channel. A simple model is derived that clearly shows this 
effect and matches the detailed two-dimensional models as well as 
the experimental results. The effects of laser-target interaction, ther- 
mal conduction, radiation cooling, multiple materials, self-generated 
magnetic fields, and ambient magnetic fields are included and dis- 
cussed. 
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19078 (CEA-N—2576) Tritium tasks for the net fusion 
technology program. Hircq, B. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (France)). Oct 1988. 216p. NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88756874/JAW. 

Because of a twenty five years tritium experience, new ac- 
tivities could be recently (1986) undertaken for Fusion Technology, 
especially for the NET program. These activities, essentially six 
tasks, are examined in the present report which also indicates the 
first results obtained during the period 1986 -1987. They concern: 
1- Purification of tritium by cryosorption on molecular sieves 2- 
Purification of tritium on metallic uranium beds 3- Tritium storage 
on Lanthan-Nickel-Manganese alloys 4- Tritium storage on uranium 
5- reweldability of tritium-helium implanted materials 6- corrosion 
of materials by tritiated water. Separate abstracts were prepared for 
the 6 sections. 


19079 (CEA-N—2576, pp 1-15) Task action T 10 A 
cryosorption on molecular sieves or alternative adsorbent. 
Hircq, B. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 
(France)). Oct 1988. NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE88756874/JAW. 

In Tritium tasks for the Net fusion Technology program. 

Cryosorption of impurities which are present in the plasma 
exhaust represents an attractive option for the purification process 
of the NET TRITIUM PLANT. In this report, after recalling the 
objectives of the task, the logical chart of this one is discussed 
before giving the main results obtained in 1987: conception and re- 
alization of an experimental tritium loop for the basic studies, con- 
ception and realization of the cryosorption trap. 


19080 (CEA-N—2576, pp 17-46) Task action T 10 C ab- 
sorption of low Z impurities in hot metal beds. Hircq, B. 
(CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 (FR)). Oct 
1988. NTIS (US Sales Only), PC A10/MF AOl. Order 
Number DE88756874/JAW. 

In Tritium tasks for the Net fusion Technology program. 

Purification of plasma exhaust by absorption of gaseous im- 
purities in hot uranium beds represents an attractive option inside 
the NET TRITIUM PLANT. In this report, after recalling the ob- 
jectives of the task, the logical chart of this one is discussed before 
giving main results obtained for the period June 86 - December 87: 
dismantling of a tritium unit for the task needs, conception of the 
experimental tritium loop, realization of this loop and first elements 
concerning the conception of an industrial purification prototype. 


19081 (CEA-N—2576, pp 48-85) Task action T 19 E ab- 
sorption of D,T gas on heated metal beds other than uranium. 
Hircq, B. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 
(FR)). Oct 1988. NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88756874/JAW. 

In Tritium tasks for the Net fusion Technology program. 

Tritium storage represents an important function inside the 
NET TRITIUM PLANT. Several materials can be envisaged for a 
storage under solid form. Among them Lanthanum-Nickel-Manga- 
nese alloys (La Ni/sub 5-y/ Mn/sub y/) are particularly interesting 
and are studied in this task, while developing the appropriate triti- 
um technology. In this report, after recalling the main objectives of 
the task, the reasons of these alloys choice are given. Then the logi- 
cal chart of the whole task is discussed before giving the main re- 
sults obtained during the period (June 86 - December 87): concep- 
tion and realization of an experimental tritium loop for absorption 
and desorption kinetics studies, modification of an existing furnace 
for these studies, study of absorption and desorption kinetics, con- 
ception and realization of eprouvettes for aging studies with tritiat- 
ed compounds, conception and realization of a tritium loading loop 
for these aging studies and conception of an industrial tritium stor- 
age prototype. 


19082 (CEA-N—2576, pp 87-112) Task action T 10 F 
absorption of tritium on heated uranium metal beds. Hircgq, B. 
(CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 (FR)). Oct 
1988. NTIS (US Sales Only), PC Al0/MF AOl. Order 
Number DE88756874/JAW. 

In Tritium tasks for the Net fusion Technology program. 
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Tritium storage represents an important function inside the 
NET Tritium Plant. Several storage materials can be envisaged. 
Among them, uranium is a good candidate and is particularly stud- 
ied in this task while developing the appropriate tritium technolo- 
gy. In this report, after recalling the main objectives of the task, the 
logical chart of the whole task is discussed. Then, the main results 
obtained during the period (June 86 - December 87) are given: dis- 
mantling of a tritium unit for the task needs, conception of the ex- 
perimental loop for studies, realization of this loop, modification of 
an existing storage furnace for basic studies, realization of eprou- 
vettes for aging studies and conception of an industrial storage pro- 
totype. 


19083 (CEA-N—2576, pp 114-150) Task action T 19 ma- 
terials reweldability tests. Hircq, B. (CEA Centre d'Etudes 
de Bruyeres-le-Chatel, 91 (FR)). Oct 1988. NTIS (US Sales 
Only), PC A1l0/MF AOl. Order Number DE88756874/ 
JAW. 


In Tritium tasks for the Net fusion Technology program. 

Inside the NET TRITIUM PLANT, many parts of the 
process will be tritium - helium implanted and, besides embrittle- 
ment itself of the materials, severe problems can eventually arise 
when rewelding. The purpose of this task is to study the reweldabi- 
lity of tritium - helium implanted materials, essentially steels. For 
that are foreseen tritium implantation, samples aging, welding tests 
and examinations. In this report, after recalling the main objectives 
of the task, the logical chart of the whole task is discussed before 
giving the main results obtained during the period (June 86 - De- 
cember 87): definition and characterization of tritium - helium im- 
planted steels, establishment of an exploitation program for these 
samples, theoretical calculations for practical application to tritium 
implantation of steels and realization of an experimental loop for 
tritium implantation of various steels. 


19084 (CONF-881031—62) Modeling unusual tritium re- 
lease behavior from LixO. Kopasz, J.P.; Tam, S.W.; Verrall, 
R.A. (Argonne National Lab., IL (USA)). 1988. Contract 
W-31109-ENG-38. 8p. NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007263/JAW. 

From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

This paper presents a diffusion-desorption tritium release 
model in which the unusual tritium-release behavior observed in the 
CRITIC experiment is accounted for by an activation energy of de- 
sorption that is surface coverage dependent. Desorption and ad- 
sorption activation energies which are dependent on the amount of 
surface coverage have been reported. The current model is capable 
of reproducing both the unusual and the normal tritium release ob- 
served in CRITIC and predicts other regions where the surface- 
coverage-dependent release behavior may be observed. Results 
from the CRITIC experiment and our calculations imply that the 
details of the surface phenomena must be known to accurately pre- 
dict the tritium inventory and changes in inventory that occur with 
changes in the breeder-material environment. 29 refs., 4 figs. 


19085 (CONF-890302—3) Correction of field errors in 
the ATF torsatron. Colchin, R.J.; Harris, J.H.; Anderson, 
F.S.B.; England, A.C.; Gandy, R.F.; Hanson, J.D.; Hender- 
son, M.A.; Hillis, D.L.; Jernigan, T.C.; Lee, D.K. (Oak 
Ridge National Lab., TN (USA)). 1989. Contract ACO05- 
840R21400. 4p. NTIS, PC A02/MF AO1 - OSTI; GPO 
Dep. Order Number DE89006124/JAW. 


From 16. European conference on controlled fusion and 
plasma physics; Venice, Italy (13 Mar 1989). 

An electron beam has been used to trace out the flux sur- 
faces in the ATF torsatron. The flux surfaces were found to have 
islands at the location of low-order resonances, signifying the exist- 
ence of field errors. Careful measurement of the magnetic fields 
from individual coil sets ruled out misalignments as the cause of the 
errors. Subsequently, the field errors were identified as magnetic di- 
poles arising from uncompensated current feeds to both the helical 
and vertical field coils. Extensive modeling calculations have been 
carried out to find ways to minimize the errors, and modifications 
to the bus work have been completed. 3 refs., 2 figs., 1 tab. 
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19086 (CONF-890302—5) Impurity studies in the ad- 
vanced toroidal facility. Isler, R.C.; Horton, L.D.; Crume, 
E.C.; Howe, H.C.; Voronov, G.S. (Oak Ridge National 
Lab., TN (USA)). 1989. Contract AC05-840R21400. 4p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006130/JAW. 

From 16. European conference on controlled fusion and 
piasma physics; Venice, Italy (i3 Mar i989). 

Impurities have played an important role in the initial stages 
of operation of the Advanced Toroidal Facility. Cleanup practices 
have been adequate enough that plasmas heated by ECH only can 
be operated in a quasi-steady state; however, neutral beam injected 
plasmas always collapse to a low temperature. It is not clear wheth- 
er impurity radiation is actually responsible for initiating the col- 
lapse, but at the time the stored energy reaches a maximum, there 
are indications of poloidal asymmetries in radiation from low ioni- 
zation stages, such as observed in marfes, which could play a domi- 
nant role in the plasma evolution. 3 refs., 5 figs. 


19087 (DOE/ER/13723—2) The magnetically insulated 
inertial confinement fusion (MICF): A novel approach: 
Progress report June 1, 1988--January 31, 1989. Kammash, 
T. (Michigan Univ., Ann Arbor (USA). Dept. of Nuclear 
Engineering). Jan 1989. Contract FG02-87ER13723. 10p. 
NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89007473/JAW. 

Significant and encouraging progress has been achieved in 
our study of the magnetically Insulated Inertial Confinement Fusion 
(MICF) system since the last progress report that seems to further 
solidify, in our judgement, its potential as a power producing reac- 
tor. Chief among the accomplishments are: derivation of classical 
transport processes across magnetic fields in plasma that contain 
multiple species at different temperatures; further examination of 
the stability question and its impact on the Q (ratio of fusion energy 
to input energy, i.e., energy multiplication factor) value of the 
system; a more detailed analysis of the radiation transport in MICF. 
It is shown that most of the bremsstrahlung absorption takes place 
in a very thin region of the metal surface adjacent to the cold 
plasma region we call the halo” region; and a more careful investi- 
gation of the dynamics of the boundaries between the various re- 
gions of the target, and its role in the burn dynamics of the system. 
5 refs. 


19088 (EGG—2561) Fusion Safety Program annual 
report, fiscal year 1988. Holland, D.F.; Cadwallader, L.C.; 
Brereton, S.J.; Herring, J.S.; Longhurst, G.R.; Lyon, R.E.; 
Merrill, B.J.; Piet, S.J. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Feb 1989. Contract AC0O7-761D01570. 78p. NTIS, 
PC A05/MF AOl1 - OSTI; 1; GPO Dep. Order Number 
DE89007699/JAW. 

This report summarizes the Fusion Safety Program major 
activities in fiscal year 1988. The Idaho National Engineering Labo- 
ratory (INEL) is the designated lead laboratory and EG and G 
Idaho, Inc., is the prime contractor for this program, which was 
initiated in 1979. Activities are conducted at the INEL and in par- 
ticipating organizations including the Westinghouse Hanford Com- 
pany (WHC) at the Hanford Engineering Development Laboratory 
(HEDL), the Massachusetts Institute of Technology (MIT), and the 
University of Wisconsin. The technical areas covered in the report 
include tritium safety, activation product release, reactions involv- 
ing lithium breeding materials, safety of fusion magnet systems, 
plasma disruptions, risk assessment methodology, and computer 
codes development for reactor transients. Also included in the 
report is a summary of the safety and facilities design studies and 
the graphite-air reaction tests performed by INEL for the Compact 
Ignition Tokamak (CIT) design project, the safety analysis for the 
International Thermonuclear Experimental Reactor (ITER) design, 
and the technical support for the ARIES commercial reactor 
design study. 22 figs., 8 tabs. 
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19089 (ENEA-RT-FUS—87-32) Measurement of the sum 
of kinetic and internal electromagnetic inductances on the 
Frascati FT Tokamak. Alladio, F.; Crisanti, F.; Micozzi, P. 
(ENEA, Frascati (Italy). Centro Ricerche Energia). Jul 
1988. 58p. (In Italian). NTIS (US Sales Only), PC A04/MF 
AOl. Order Number DE88756717/JAW. 

By using the toroidal multipolar expansion for describing the 
flux function, a measurement of the sum of kinetic and internal 
electromagnetic inductances was performed on the FT Tokamak, 
both with and without auxiliary heating by L.H. waves. It was seen 
that the presence of the thick shell of a copper conductor, with its 
gaps partially breaking the toroidal symmetry, strongly affects the 
results; therefore an attempt to measure the copper shell response 
function to fluctuating magnetic fields was done in order to correct 
the results. 


19090 (ENEA-RT-FUS—87-36) A description of appara- 
tus to be used in interaction experiments with the ABC laser 
system. Caruso, A.; Strangio, C.; Andreoli, P.L.; Cerioni, I.; 
Di Paolo, A.; Di Virgilio, L. (ENEA, Frascati (Italy). 
Centro Ricerche Energia). Sep 1988. 19p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88756716/ 
JAW. 

This report contains a description of that part of the Frascati 
Laboratory Fusion Laser activities related to the apparatus (target 
chamber, positioning and alignment system, diagnostics and data ac- 
quisition system) to be used in the interaction experiments with the 
ABC laser system. 


19091 (ENEA-RT-FUS—88-01) NET breeder blanket 
and first wall studies (Contributions to the International sym- 
posium on nuclear fusion technology), (ENEA, Frascati 
(Italy). Centro Ricerche Energia). Jun 1988. 30p. (CONF- 
880417—). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88756784/JAW. 

From 1. international symposium on nuclear fusion technolo- 
gy (ISFNT); Tokyo, Japan (10 Apr 1988). 

The first contribution is a conceptual study of a helium 
cooled solid breeder blanket for the NET tokamak. Tritium breed- 
ing capability together with system reliability are taken as the main 
design criteria. Under the typical conditions of a tokamak reactor 
(neutron wall load = 2MW/square meters), a full coverage tritium 
breeding ratio of 1.47 is achieved for the following design and op- 
erating parameters: outlet He temperature = 570 degrees Celsius, 
inlet He temperature = 250 degrees Celsius, total extracted power 
= 2700 MW, He pumping power percentage = 2%, minimum/ 
maximum yLiAlO/sub 2/ temperature = 400/900 degrees Celsius, 
maximum structural temperature = 475 degrees Celsius, maximum 
Be temperature = 525 degrees Celsius. In the second paper, we 
report on technological developments in design and the results of 
the studies performed relevant to an ANSALDO (Italy) - ENEA 
(Italian Commission for Nuclear and Alternative Energy Sources) 
collaboration in a design and manufacturing feasibility study for the 
first wall of NET during the physics operation phase. The ENEA- 
ANSALDO reference design is based on the use of flat plates cou- 
pied by microbrazing to water poloidal cooling tubes. The final aim 
of the work is to manufacture a representative NET first wall box 
segment (mockup of indicative dimensions 0.65m X 0.25m X 0.15m) 
suitable for testing in the 190 kW Thermal Fatigue Test Facility at 
JRC-Ispra. 


19092 (IAE—4572/8) Self-similar thermonuclear burning 
wavein a fuel with profiling density. Ivanov, V.V.; Fedulov, 
M.V.; Chernukha, V.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1988. 17p. (In Russian). NTIS (US 
Sales Only), PC A03/MF A0Ol - OSTI; INIS. Order 
Number DE88705635/JAW. 

The self-similar propagation of the thermonuclear burning 
wave which is possible in the spherical or cylindrical symmetry in 
the case of the density decreasing with radius (in the unperturbed 
region of fuel) as 1/r has been considered. The self-similarity re- 
mains when allowance is made for the multicomponent nature of 
plasma, the burnup and the transfer of fusion high-energy particles. 
The results of calculation for D-T fuel are given. 10 refs.; 4 figs. 
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19093 (IAE—4589/2) Muon-catalyzed processes in dense 
low-temperature plasma. Men’shikov, L.I. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1988. 32p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO! - OSTI; INIS. 
Order Number DE88705637/JAW. 

The processes of mesic atomic and mesic molecular forma- 
tion in low-temperature plasma are discussed. The new effective 
muon shaking mechanism from dyp-ions by “running away” elec- 
trons is proposed. The principal possibility of considerable increas- 
ing the number of cycles of muon catalysis in deuterium-tritium 
mixture up to (0.5-1)x10/sup 3/ is shown. The conditions for effec- 
tive muon catalysis in pure deuterium and in inhomogeneous 
plasma are pointed out. 48 refs.; 11 figs. 


19094 (IAE—4590/8) Program for calculation of distri- 
bution of neutron loading in a tor (TOR). Markovskij, D.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1988. 15p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO! - 
OSTI,; INIS. Order Number DE88705638/JAW. 

The program for calculation of distributions of the nonscat- 
tered neutron flux and current on the thoroidal chamber surface 
with a thoroidal source as well as angular distributions of non-scat- 
tered neutrons with respect to the external normal to the thorus 
surface, is described. 3 refs.; 2 figs. 


19095 (INPE—4379) Construction of an electron gun for 
metal melting. Balloni, A.J.; Paes, A.C.J.; Moura Neto, C. 
de; Soki, K.; Galvao, R.M.O. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Campos, SP (Brazil)). Sep 1987. 32p. (In 
Portuguese). NTIS (US Sales Only), PC A03/MF AOI - 
OSTI, INIS. Order Number DE88705774/JAW. 

We present the main technical features of an electron gun 
developed for metal fusion and purification. (M.W.O.). 


19096 (KAERI/RR—619/87) Development of high power 
CW CO/sub 2/ laser and materials processing techniques. 
Kim, Cheoul Jung; Chung, Jin Man; Han, Jae Min; Chung, 
Ky Hyung; Ko, Yeong Ouk; Ku, Pon Oung; Lee, Hyeong 
Ku. (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 73p. (In Korean). 
NTIS (US Sales Only), PC A04/MF AOl1 - OSTI; INIS. 
Order Number DE88705880/JAW. 

Laser material processing has been applied to cutting, weld- 
ing, and heat treatment. A test model of transversely excited 1 KW 
CW CO/sub 2/ laser for cutting and welding study (262 x 220 x 
182 cubic cm dimension) was constructed. AC capacitive coupling 
type discharge method was used, which seemed to be best for our 
purpose. The discharge stability was examined with several differ- 
ent methods, such as filament, filament (Solenoid), pin-to-plane, pin- 
to-pipe, and capacitive AC(RF) type. When the composition of the 
flow gas used was 1:5:9 for CO/sub 2/, N/sub 2/, He, respectively, 
with a total pressure of 30 torr, and the gas flow speed was 20 m/ 
sec, the laser output was 150 W and the small signal gain was 0.045 
%/cm at 3 KW discharge input. The corresponding efficiency was 
5 %. Zircaloy-4 plate of 0.04 cm width was cut with a speed of 180 
cm/min with a 200 W laser output. The effect of assisting gas was 
carefully examined and other welding parameters were optimized. 


19097 (KAERI/RR—644/87) Survey of fusion reactor 
technology. Experimental study on the fusion devices and as- 
sessment of fusion reactor conceptual design. Kang, Hee 
Dong; Choi, Byung Ho; Lee, Kwang Won; In, Sang Ryul; 
Hwang, Soon Mo; Kim, Wan; Song, Woo Sub; Oh, Byung 
Hoo; Jin, Jeong Tae. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Dec 
1987. 410p. (In Korean). NTIS (US Sales Only), PC A18/ 
MF AO! - OSTI; INIS. Order Number DE88705896/JAW. 

After upgrading some components of KAERIT, tokamak 
discharge experiments which involve test operations have been per- 
formed to acquire the discharge characteristics and operation con- 
ditions in 1987. Preionizer using the E X B drift makes it possible 
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to lower the breakdown loop voltage to 22 v, which is obtained at 
the toroidal field strength of 4.4 kG and the hydrogen pressure of 
2E-4 mbar. In The overall tokamak discharge, the largest peak 
plasma current is obtained in the hydrogen pressure range of order 
of 1E-4 mbar. Tokamak discharge experiments will be continued 
with the equilibrium field. The performance test for the deuteron 
beam transport of the D-T neutron generator has been carried out 
to support the efficient and reliable operation. The first goal of the 
project is the construction of the high current heavy ion source of 
DuoPIGatron type. 


19098 (LBL—25047) Heavy ion induction linac drivers 
for inertial confinement fusion. Lee, E.P.; Hovingh, J. (Law- 
rence Berkeley Lab., CA (USA)). Oct 1988. Contract 
AC03-76SF00098. 8p. (CONF-881031—61). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006603/JAW. 

From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

Intense beams of high energy heavy ions (e.g., 10 GeV Hg) 
are an attractive option for an ICF driver because of their favor- 
able energy deposition characteristics. The accelerator systems to 
produce the beams at the required power level are a development 
from existing technologies of the induction linac, rf linac/storage 
ring, and synchrotron. The high repetition rate of the accelerator 
systems, and the high efficiency which can be realized at high cur- 
rent make this approach especially suitable for commercial ICF. 
The present report gives a summary of the main features of the in- 
duction linac driver system, which is the approach now pursued in 
the USA. The main subsystems, consisting of injector, multiple 
beam accelerator at low and high energy, transport and pulse com- 
pression lines, and final focus are described. Scale relations are 
given for the current limits and other features of these subsystems. 
17 refs., 1 fig., 1 tab. 


19099 (LBL—25100) Achromatic beam combiner and 
bend system for ILSE [Induction Linac System Experiment]. 
Lee, E.P. (Lawrence Berkeley Lab., CA (USA)). Jun 1988. 
Contract AC03-76SF00098. 14p. (CONF-8806101—10). 
NTIS, PC A03/MF AOl - OSTI; 1; GPO Dep. Order 
Number DE89007038/JAW. 

From International symposium on heavy ion inertial fusion; 
Darmstadt, F.R. Germany (28 Jun 1988). 

The lattice configuration of the beam combiner and bend 
system of the proposed Induction Linac System Experiment (ILSE) 
is described. These subsystems must transport high current ion 
beams with large momentum variations within a single pulse (AP/ 
Po = +-.1), with minimal beam loss or emittance growth. Configu- 
rations which are achromatic through first order, including the 
effect of image fields have been developed. Calculations of the 
beam envelope and centroid motion are made with beam dynamics 
code HICURB, which includes strong space charge effects and 
chromatic effects through all orders. 5 refs., 5 figs. 


19100 (LRP—332/87) Control systems for the TCV toka- 
mak. Lister, J.B.; Marmillod, Ph.; Moret, J.-M. (Centre de 
Recherches en Physique des Plasmas, Lausanne (Switzer- 
land)). Sep 1987. 8p. (CONF-8709397—1). NTIS (US Sales 
Only), PC A02/MF A0Ol - OSTI; 1; GPO Dep. Order 
Number DE89006537/JAW. 

From Europhysics conference on control systems for experi- 
mental physics; Viilars-sur-Ollon, Switzerland (28 Sep 1987). 

The TCV tokamak will require a fast control system capable 
of handling up to 126 input signals for synthesizing 18 voltage sig- 
nals as inputs to high power amplifiers. The synthesis algorithm 
must also vary rapidly during the 1 second tokamak discharge. This 
paper presenis a locally linearized matrix operation solution to the 
problem, using hybrid digitally-controlled analogue techniques. The 
full transfer function, consisting of 2970 matrix elements, can be re- 
loaded in 203 psec. Interfacing with the tokamak control system is 
simple, due to the lack of real-time constraints. 
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19101 (NRL-MR—6222) Achieving adequate beam qual- 
ity for commercial laser fusion reactors. Obenchain, S.P.; 
Lehmberg, R.H.; Schmitt, A.J.; Bodner, S.E. (Naval Re- 
search Lab., Washington, DC (USA)). 8 Feb 1989. Contract 
AI03-79DP40092. 27p. NTIS, PC A03/MF AO! - OSTI; 1; 
GPO Dep. Order Number DE89007474/JAW. 

In this paper we discuss the laser-beam-smoothing techniques 
for obtaining the highly symmetric illumination required for high 
gain laser fusion. We review the various beam smoothing tech- 
niques and discuss the constraints placed on these techniques if they 
are to be implemented on commercial fusion reactors. 15 refs., 11 
figs. 


19102 (PNL-SA—15864) Contributions from research on 
irradiated ferritic/martensitic steels to materials science and 
engineering. Gelles, D.S. (Pacific Northwest Lab., Richland, 
WA (USA)). Sep 1988. Contract AC06-76RL01830. 1ip. 
(CONF-8809202—4). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89007237/JAW. 

From Symposium on irradiation-enhanced materials science 
and engineering; Chicago, IL, USA (25 Sep 1988). 

Ferritic and martensitic steels are finding increased applica- 
tion for structural components in several reactor systems. Low 
alloy steels have long been used for pressure vessels in light water 
fission reactors, martensitic stainless steels are finding increasing 
usage in liquid metal reactors and are being considered for fusion 
reactor applications when such systems become commercially 
viable. Recent evaluations of the applicability of oxide dispersion 
strengthened ferritic steels have been performed. Studies of the ef- 
fects of irradiation on these steels provide several examples of con- 
tributions to broader areas of materials science and engineering. 
These include improvements in basic understanding of materials re- 
sponse to irradiation, small specimen test procedure development 
and alloy development. 56 refs., 3 figs., 1 tab. 


19103 (SAND—87-2931) Transport of sputtered impuri- 
ties in the vicinity of the TFTR inner bumper limiter. 
McGrath, R.T.; Brooks, J.N. (Sandia National Labs., Albu- 
querque, NM (USA)). Feb 1989. Contract AC04- 
76DP00789. 32p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007692/JAW. 

The generation and transport of metallic and carbon impuri- 
ties on the inner bumper limiter of TFTR have been investigated in 
detail. The spatial profiles for impurity deposition and deposited 
layer thickness predicted by the analytical model are compared to 
the extensive post plasma exposure measurements of surface condi- 
tions that have been made on the TFTR inner bumper tiles. Agree- 
ment between the analytical model and the experimental data is 
good. The work provides considerable insight into the dynamics of 
particle transport in the edge region. 13 refs., 8 figs., 2 tabs. 


19104 (UCLA/PPG—1187) PISCES Program: Summary 
of research, 1988. (California Univ., Los Angeles (USA)). 
Oct 1988. Contract FG03-86ER52134. 39p. NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007771/JAW. 

This paper discusses the research of the PISCES Program. 
Topics discussed are: deuterium pumping by C-C composites and 
graphites; reduced particle recycling from grooved graphite sur- 
faces; surface analysis of graphite tiles exposed in tokamaks; erosion 
behavior of redeposition layers from tokamaks (tokamakium); high 
temperature erosion of graphite; collaboration on TFTR probe 
measurements of implanted D; spectroscopic studies of carbon con- 
taining molecules; presheath profile measurements; biased limiter/ 
divertor experiments; particle transport in the CCT tokamak edge 
plasma; and experimental studies of biased divertors and limiters. 26 
refs., 23 figs. (LSP) 


19105 (UCRL—98539-Rev.1) Design considerations for 
ITER [International Thermonuclear Experimental Reactor] 
magnet systems: Revision 1. Henning, C.D.; Miller, J.R. 
(Lawrence Livermore National Lab., CA (USA)). 9 Oct 
1988. Contract W-7405-ENG-48. 8p. (CONF-881031—51- 
Rev.1). NTIS, PC A02/MF AOl1 - OSTI; 1; GPO Dep. 
Order Number DE89006236/JAW. 
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From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

The International Thermonuclear Experimental Reactor 
(ITER) is now completing a definition phase as a beginning of a 
three-year design effort. Preliminary parameters for the supercon- 
ducting magnet system have been established to guide further and 
more detailed design work. Radiation tolerance of the superconduc- 
tors and insulators has been of prime importance, since it sets re- 
quirements for the neutron-shield dimension and sensitively influ- 
ences reactor size. The major levels of mechanical stress in the 
structure appear in the cases of the inboard legs of the toroidal-field 
(TF) coils. The cases of the poloidal-field (PF) coils must be made 
thin or segmented to minimize eddy current heating during induc- 
tive plasma operation. As a result, the winding packs of both the 
TF and PF coils includes significant fractions of steel. The TF 
winding pack provides support against in-plane separating loads but 
offers little support against out-of-plane loads, unless shear-bonding 
of the conductors can be maintained. The removal of heat due to 
nuclear and ac loads has not been a fundamental limit to design, but 
certainly has non-negligible economic consequences. We present 
here preliminary ITER magnet systems design parameters taken 
from trade studies, designs, and analyses performed by the Home 
Teams of the four ITER participants, by the ITER Magnet Design 
Unit in Garching, and by other participants at workshops organized 
by the Magnet Design Unit. The work presented here reflects the 
efforts of many, but the responsibility for the opinions expressed is 
the authors’. 4 refs., 3 figs., 4 tabs. 


19106 (WHC-EP—0202) Summary of lithium-lead alloy 
safety compatibility tests. Jeppson, D.W. (Westinghouse 
Hanford Co., Richland, WA (USA)). Jan 1989. Contract 
AC06-87RL10930. 209p. NTIS, PC A10/MF AOl - OSTI; 
1; GPO Dep. Order Number DE89007310/JAW. 
Lithium-lead alloy (17Li-83Pb) reactions with air, nitrogen, 
carbon dioxide, concrete, steam, and water have been characterized 
to identify potential safety concerns associated with the use of this 
alloy as a breeding material in fusion reactors. Alloy-material reac- 
tion tests were conducted at alloy temperatures up to 700{degree}C 
to characterize interactions at the highest accident temperatures 
postulated for most proposed fusion reactors. Test results show that 
alloy pool-air interactions released limited quantities of heat and 
aerosols. Alloy spray reactions with air were very mild. Alloy pool 
reactions with concrete were limited to a reaction with water 
driven from the concrete. Alloy-steam and water reactions were 
limited by the lithium present in the alloy. Alloy interactions are 
considerably less reactive than liquid lithium with these materials in 
regards to heat generation, material consumption, and aerosol mass 
generation. Potential radioactive species release from alloy interac- 
tions with these materials must be contained. Conventional filtration 
systems appear adequate to contain the limited quantities of aerosol 
released. Hydrogen release from alloy interactions with concrete, 
steam, and water must be controlled. 14 refs., 62 figs., 35 tabs. 


19107 A theoretical and experimental investigation of 
long-pulse, electron-beam-produced rare gas plasmas. Brake, 
M.L.; Repetti, T.E. (Energy Beam Interaction Lab. of the 
Dept. of Nuclear Engineering, Univ. of Michigan, Ann 
Arbor, MI (US)). ZEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Plasma Science; 16: No. 5, 581- 
589(Oct 1988). 

Visible emission spectroscopy (380-650 nm) has been per- 
formed on intense, electron beam (1 kA, 300 ns, 300 kV) produced 
Ar, Kr, and Xe plasmas at pressures ranging from 10 to 750 torr. 
Singly ionized and neutral lines dominated the spectra in all cases 
except argon, where only singly ionized lines occurred. The tem- 
perature of the plasma as determined by comparing line intensities 
was between 1 and 2 eV. A computer model of the chemical kinet- 
ics of the electron-beam produced plasmas in Ar, Kr, and Xe was 
formulated. The model predicts time, pressure, and temperature 
trends of the ions, neutrals, and electrons which agree with trends 
found experimentally. 


19108 A Z-pinch neonlike X-ray laser. Davis, J.; Clark, 
R.; Apruzese, J.P.; Kepple, P.C. (Plasma Radiation Branch 
of the Naval Research Lab., Washington, DC (US)). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Plasma Science; 16: No. 5, 482-490(Oct 1988). 
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A scheme employing neonlike krypton ions is under inten- 
sive theoretical and experimental investigation to determine the fea- 
sibility of developing a pulsed power-driven laboratory X-ray laser. 
The scheme depends on discharging hundreds of kilojoules of elec- 
trical energy through coaxial cylindrical krypton gas puffs, generat- 
ing a dense, hot, uniform, homogeneous, and highly ionized kryp- 
ton plasma. Near the interface between the two interacting plasmas, 
and along the axis, conditions appear to be conducive to the estab- 
lishment of a population inversion with the subsequent emission of 
coherent soft X-ray with measurable gain. The theory, analysis, and 
numerical simulations are based on a fully coupled, self-consistent, 
one-dimensional non-LTE radiation hydrodynamics model (includ- 
ing the effects of opacity and radiation transport). The multilevel 
ionization dynamics is evaluated in the collisional radiative equilib- 
rium (CRE) approximation for the manifold of both ground and ex- 
cited states distributed throughout the various stages of ionization. 


19109 EXAFS/reflEXAFS experiments using laser-pro- 
duced plasma x-ray sources. Djaoui, A.; Jackson, C.; Shiwai, 
B.; Bradley, D.K.; Rankin, A.J.; Tabatabaei, S.D.; Greaves, 
G.N.; Rose, S.J. (Lawrence Berkeley Lab., Berkeley, CA 
(US)). pp v of X rays from laser plasmas. Richardson, M.C. 
Bellingham, WA; SPIE Society of Photo-Optical Instru- 
mentation Engineers (1987). (CONF-8708233—). 

From X-rays from laser plasmas; San Diego, CA, USA (19 
Aug 1987). 

Laser-produced plasma continuum X-ray sources have been 
generated using the high power VULCAN glass laser system at the 
SERC Rutherford Appleton Laboratory, and used for a range of 
X-ray absorption spectroscopic measurements. EXAFS (extended 
X-ray absorption fine structure) spectra have been recorded in 
transmission mode for various low Z materials using both time-inte- 
grated and time-resolved techniques, and experiments have been 
performed to study ion correlation effects in a strongly coupled 
plasma via nearest neighbour distance measurement. A reflection 
geometry has also been demonstrated in which grazing incidence 
reflection EXAFS (reflEXAFS) spectra have been recorded, and 
experiments performed to investigate surface effects occurring 
during pulsed laser irradiation of thin nickel overlays on silicon. An 
assessment is made of the usefulness of such experimental methods, 
and comparisons made with alternative techniques. 
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19110 (CNIC-I—002) Proceedings of the sixth Pacific 
basin nuclear conference. The outlook of nuclear technology 
development in the 1990's. Lu Rongguang (ed.). (Chinese 
Nuclear Society, Beijing, BJ (China)). 1987. 925p. (CONF- 
870905—). NTIS (US Sales Only), PC A99/MF A0O1. Order 
Number DE89780054/JAW. 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

Individual papers in scope for the data base are processed 
separately. (DLC) 
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19111 (CNIC-I—002, pp 718-723) Training at the Aus- 
tralian School of Nuclear Technology. Culley, D.; Fredsall, 
J.R.; Toner, B. (Australian School of Nuclear Technology, 
Lucas Heighis). 1987. NTIS (US Sales Only), PC A99/MF 
A0O1. Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The Australian School of Nuclear Technology was founded 
in 1964 as a joint enterprise of the Australian Atomic Energy Com- 
mission and the University of New South Wales to support nuclear 
developments primarily in Australia. However, ASNT has devel- 
oped into an important centre for nuclear science and technology 
training within the South East Asian Region with participants also 
attending from countries outside this Region. 
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19112 (EGG-M—39487) Project management standards 
at the Idaho National Engineering Laboratory. Pells, D.L. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Apr 1988. 
Contract ACO07-761D01570. 39p. (CONF-8804241—1). 
NTIS, PC A03/MF AO1 - OSTI; 1; GPO Dep. Order 
Number DE89005272/JAW. 

From Project Management Institute Northwest symposium; 
Vancouver, Canada (21 Apr 1988). 

This report is a project management standards manual com- 
piled for Idaho National Engineering Laboratory. It covers the 
standards for planning and control. Such topics as work scope, 
work authorization, responsibilities, schedules, reporting, budgets 
and cost estimation, and safety and security are discussed. 5 figs. 


19113 (INIS-mf—11343) Glossary of scientific and tech- 
nical terms in atomic energy. (Atomic Energy Commission, 
Damascus (Syria)). 1986. 132p. (In Arabic, English, French, 
Spanish, Russian). NTIS (US Sales Only), PC A07/MF AO1 
- OSTI; INIS. Order Number DE88705769/JAW. 

This Glossary is being published in parts in Aalam Al-Zarra 
starting from no. 2 (for the Glossary in full size). Also available 
from AEC of Syria, Damascus P.O. Box 6091 - price in US § 25. 

In order to facilitate the task of Arabic speaking scientists in 
the field of nuclear energy, the Atomic Energy Commission of 
Syria assigned a committee constituted of leading physicists and 
chemists at Damascus University, the aim of the commission was to 
include the Arabic equivalent of the terms cited in English, French, 
Russian and Spanish in the glossary published by the United Na- 
tions, 1958 “Atomic Energy Glossary of Technical Terms.” The 
result of the committee’s work was this glossary containing ap- 
proximately 6000 terms in the field of nuclear energy which are 
given in Arabic, English, French, Russian and Spanish. 
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19114 (AD-A—200741/7/XAB) Solving linear systems on 
multiprocessors. Final report. Sameh, A.H. (Illinois Univ., 
Urbana (USA). Center for Supercomputing Research and 
Development). Aug 1988. 18p. NTIS, PC A03/MF AOI. 
The purpose of the research was to study robust iterative 
methods for solving spare (block tridiagonal) nonsymmetric linear 
systems in a parallel-computing environment. A new method devel- 
oped uses block-row symmetric successive overrelaxation (SSOR) 
with conjugate gradient (CG) acceleration. The method is robust, 
with convergence assured even for poorly conditioned systems, and 
the method is easily implemented in a parallel environment. The 
method transforms a nonsymmetric system with an arbitrary eigen- 
value distribution into a symmetric one with eigenvalue restricted 
to the interval (0,1). Research included testing of the algorithms on 
an Alliant FX/8 multiprocessor where it was demonstrated that the 


methods are very robust and performs better than standard existing 
methods. 


19115 (AD-A—200837/3/XAB) W(x)N(1-x) alloys as dif- 
fusion barriers between Al and Si. So, F.C.; Kolawa, E.; 
Zhao, X.A.; Pan, E.T.; Nicolet, M.A. (California Inst. of 
Tech., Pasadena (USA)). 1 Sep 1988. 4p. NTIS, PC A02/ 
MF AOI. 

Pub. in Jnl. of Applied Physics, Vol. 64, No. 5, 2787-2789(1 
Sep 1988). 

As device dimensions in integrated circuits are continuously 
scaled, it becomes essential for device reliability to incorporate dif- 
fusion barriers in contact structures to semiconductors. With the 
advent of low-pressure chemical vapor deposition processes, tung- 
sten-based barrier materials are expected to play increasing roles in 
contact metallurgy. Reactively sputtered tungsten nitride (W(x)N(1- 
X) layers are investigated as diffusion barriers between Al over- 
layers and Si shallow n(+)-p junctions. Both amorphous 
W(80)N(20) and polycrystalline W (60)N(40) films were found to 
be very effective in preserving the integrity of the n(+)-p diodes 
for 30-min vacuum annealing up to 575 C. Diode failure at higher 
temperatures is caused by localized penetration of Al into (Si) 
through the W(x)N(1-x) barriers. The effectiveness of the barrier 
decreases for polycrystalline W(90)N(10) and is worse for pure W. 
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19116 (AD-A—200871/2/XAB) Properties of reactively 
sputtered Mo(1-x)O(x) films. So, F.C.; Kolawa, E.; Nieh, 
S.C.; Zhao, X.; Nicolet, M. (California Inst. of Tech., Pasa- 
dena (USA)). 1988. 6p. NTIS, PC A02/MF AO1. 

Pub. in Applied Physics A, Vol. 45, 265-270(1988). 

Electrically conducting RuO2 and Mo(1-x(O(x) films have 
recently emerged as potential candidates for diffusion barrier appli- 
cations in VLSI contact metallurgy. These barrier layers can typi- 
cally inhibit interdiffusion between Al and Si substrate up to 600 C 
annealing for 30 mins. It is well known that the diffusion-barrier 
properties of a reactively sputtered compound layer (such as TiN) 
can depend critically on sputtering conditions. In view of that, the 
present work aims at proving a concise account and basic under- 
standing of the deposition behavior of Mo(1-x)O(x) films. Mo(1- 
x)O(x) can be formed easily by reactively sputtering a Mo target in 
a a Oo/Ar gas mixture. The influence of various sputtering process 
parameters, such as power, initial total gas pressure, and partial 
pressure of oxygen on the composition, deposition rate, resistivity 
and intrinsic stress of Mo(1-x)O(x) films have been examined. 


19117 (AD-A—200902/5/XAB) BIOMASSCOMP: arti- 
ficial neural networks and neurocomputers. Final report, 18 
August 1987-18 February 1988. Dawes, R.L. (Martingale 
Research Corp., Allen, TX (USA)). Sep 1988. 196p. (MRC- 
WPAFB—88-001). NTIS, PC A09/MF AO1. 

Availability: Document partially illegible. 

BIOMASSCOMP is a project whose objective is to define 
and develop methods for automating the process of reverse engi- 
neering the brain for application to the development of intelligent 
sensors and controllers for avionic and other systems. What was 
done in this project was to quantify and apply concepts that many 
neural network and cognitive-science researchers have tacitly and 
qualitatively assumed to be work in self-organizing systems. During 
this Phase I SBIR project, the author defined, developed, and im- 
plemented an entropy-based scalar measure, DMORPH, of the 
common structure between two systems, as evidenced by measure- 
ment of signals from the two systems. By design, DMORPH re- 
flects only the cross-correlations between systems and not the intra- 
correlations within the separate systems. DMORPH was applied to 
the input and output signals from various artificial neural network 
architectures to attempt to determine which networks, and which 
parameter settings within each, induced the greatest structural simi- 
larity between input and output signals after learning had taken 
place. This research applies to the development and testing of real- 
time autonomous learning systems suitable for application to prob- 
lems of avionics sensor fusion, adaptive sensor processing, and intel- 
ligent-resource management. 


19118 (AD-A—200912/4/XAB) Load balancing for mas- 
sively-parallel soft-real-time systems. Hailperin, M. (Stanford 
Univ., CA (USA). Dept. of Computer Science). Sep 1988. 
20p. (STAN-CS—88-1222). NTIS, PC A03/MF AO1. 

Global load balancing, if practical, would allow the effective 
use of massively-parallel ensemble architectures for large soft-real- 
problems. The challenge is to replace quick global communications, 
which is impractical in a massively-parallel system, with statistical 
techniques. In this vein, the author proposes a novel approach to 
decentralized load balancing based on statistical time-series analysis. 
Each site estimates the system-wide average load using information 
about past loads of individual sites and attempts to equal that aver- 
age. This estimation process is practical because the soft-real-time 
systems of interest naturally exhibit loads that are periodic, in a sta- 
tistical sense akin to seasonality in econometrics. It is shown how 
this load-characterization technique can be the foundation for a 
load-balancing system in an architecture employing cut-through 
routing and an efficient multicast protocol. 


19119 (AD-A—200941/3/XAB) Application of a Distrib- 
uted Array Processor (DAP) to linear-assignment problems in 
radar tracking. Memorandum report. Stanley, A.J.; Simpson, 
P.; Roberts, J.B. (Royal Signals and Radar Establishment, 
Malvern (UK)). Jul 1988. 22p. (RSRE-MEMO—4213). 
NTIS, PC A03/MF AO1. 

A Distributed Array Processor (DAP) is an SIMD parallel 
processing machine composed of 1024 one-bit processing elements 
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(PEs). This Memorandum examines the application and detailed 
performance of this machine to the linear assignment problem with 
data arrays up to 256x256 in size. The linear assignment problem is 
used in ESM, radar tracking, and other fields where it is necessary 
to assign data from two or more classes to each other. Since the 
assignment problem is solved by a computationally intensive algo- 
rithm, a comparison is made between the DAP and a serial ma- 
chine, a VAX 8600, to assess the speed gains obtained from the 
DAP by executing instructions in parallel. The results show that 
the DAP is far faster at solving this problem than the VAX by up 
to two orders of magnitude. 


19120 (AD-A—200989/2/XAB) Graph-theoretic tech- 
niques for parallel, distributed, and sequential computation. 
Doctoral thesis. Plotkin, S.A. (Massachusetts Inst. of Tech., 
Cambridge (USA). Lab. for Computer Science). Sep 1988. 
176p. (MIT/LCS/TR—430). NTIS, PC A09/MF AO1. 

Parallel computation presents problems that are either non- 
existent or trivial in the context of sequential computation. Thus, 
design of efficient algorithms for parallel and distributed computa- 
tion requires development of new tools and techniques. This thesis 
considers a number of fundamental problems that arise in the con- 
text of parallel and distributed computation and describes several 
graph-theoretic techniques to address these problems. It also pre- 
sents several new insights into the structure of various combinator- 
ial optimization problems. 


19121 (AD-A—201002/3/XAB) FONR optical computing 
St. Annual report, 1 May 1987-30 April 1988. Caulfield, H.J. 
(Alabama Univ., Huntsville (USA). Center for Applied 
Optics). 13 Sep 1988. 15p. NTIS, PC A03/MF AO1. 

As noted in the original proposal, most of the effort was in 
hybrid analog-digital algebra and in massively parallel processing 
based on hologram arrays. Both programs exceeded announced 
goals. In the process of those primary studies, a number of other 
worthwhile applications in optics were developed, as well. Future 
work will aim almost exclusively at the holographic interconnect, 
as this is likely to be of most-immediate value in meeting an- 
nounced SDI/ONR future program needs; and a satisfactory con- 
clusion to the algebra study was reached by laboratory demonstra- 
tion and theoretical justification of the results previously obtained 
only by computer simulation and justifying arguments. This report 
is comprised of overview and detail parts for each application. The 


detail is relegated to appendices to make reading of the overview 
more convenient. 


19122 (AD-A—201042/9/XAB) Operating environment 
for the Jellybean Machine. Memorandum report. Totty, B.K. 
(Massachusetts Inst. of Tech., Cambridge (USA). Artificial 
Intelligence Lab.). May 1988. 157p. (AI-M—1070). NTIS, 
PC A08/MF AO1. 

The Jellybean Machine is a scalable MIMD concurrent 
processor consisting of special-purpose RISC processors loosely 
coupled into a low latency network. The problem with such a ma- 
chine is to find a way to efficiently coordinate the collective power 
of the distributed processing elements. A foundation of efficient, 
powerful services is required to support this system. To provide 
this supportive operating environment, an operating system kernel 
was developed that serves many of the initial needs of the machine. 
This Jellybean Operating System Software provides an object-based 
storage model, where typed contiguous blocks act as the basic 
metric of storage. This memory model is complemented by a global 
virtual naming scheme that can reference objects residing on any 
node of the network. Migration mechanisms allow object relocation 
among different nodes, and permit local catching of code. A low- 
cost process control system based on fast-allocated contexts allows 
parallelism at a significantly fine gain (on the order of 30 instruc- 
tions per task). The system services are developed in detail, and 
may be of interest to other designers of fine-gain, distributed- 
memory processing networks. The initial performance estimates are 
satisfactory. Optimizations will require more insight into how the 
machine will perform under real-world conditions. 


19123 (AD-A—201087/4/XAB) Parallel architecture for 
k-d trees. Frank, G.A.; Stanat, D.F. (North Carolina Univ., 
Chapel Hill (USA). Dept. of Computer Science). May 1988. 
24p. (TR—88-026). NTIS, PC A03/MF AO1. 
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The authors describe a special-purpose computer architec- 
ture for the parallel processing of queries, including associative 
searches, in a dynamic file. The architecture is a highly-parallel net- 
work of small processors of two types connected in a full binary- 
tree network. Records are stored in the leaves of the tree; each leaf 
processor is responsible for records occurring within a rectangular 
solid part of the space. Queries and record updates are fed into the 
root of the tree. Internal nodes selectively direct each query and 
update to leaves so that each leaf sees only the information geomet- 
rically close to the records for which it is responsible. File updates 
cause a reorganization of the tree, which is accomplished in a 
manner that can accommodate either incremental or massive 
changes. The architecture can be viewed as a hardware implemen- 
tation of Bentley’s k-d trees. The design is extensible and well- 
suited to implementation in VLSI. 


19124 (CONF-890304—30) Gain selection for an inde- 
pendent joint MRAC [Model-Reference Adaptive Controller] 
for robotic manipulators. Jansen, J.F.; Kress, R.L. (Oak 
Ridge National Lab., TN (USA)). [1988]. Contract ACO05- 
840R21400. 9p. NTIS, PC A02/MF AOl - OSTI; GPO 
Dep. Order Number DE89005110/JAW. 

From 3. topical meeting on robotics and remote systems; 
Charleston, SC, United States (13 Mar 1989). 

This paper discusses how the gains of an independent 
Model-Reference Adaptive Controller should be set for robotic/te- 
lerobotic applications. Potential vibrational problems and their re- 
duction will be discussed. This type of controller can be easily 
added to a conventional PD Controller with minimum software 
changes. 16 refs., 2 figs., 1 tab. 


19125 (CONF-8808190—1) On automatic differentiation. 
Griewank, A. (Argonne National Lab., IL (USA)). 1988. 
Contract W-31109-ENG-38. 27p. NTIS, PC A03/MF AOI - 
OSTI, 1; GPO Dep. Order Number DE89005779/JAW. 

From 13. international symposium on mathematical program- 
ming; Tokyo, Japan (29 Aug 1988). 

In comparison to symbolic differentiation and numerical dif- 
ferencing, the chain rule based technique of automatic differentia- 
tion is shown to evaluate partial derivatives accurately and cheaply. 
In particular it is demonstrated that the reverse mode of automatic 
differentiation yields any gradient vector at no more than five times 
the cost of evaluating the underlying scalar function. After devel- 
oping the basic mathematics we describe several software imple- 
mentations and briefly discuss the ramifications for optimization. 32 
refs., 1 fig., 1 tab. 


19126 (DOE/ER/45055—13) GEN2D: A mesh genera- 
tion program for 2D axisymmetric finite element mesh of Q-8 
elements. Banthia, V.K. (Cornell Univ., Ithaca, NY (USA). 
Dept. of Theoretical and Applied Mechanics). [1989]. Con- 
tract FG02-84ER45055. 34p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007786/JAW. 
Although the finite element method greatly facilitates the 
analysis of engineering problems, the job of data preparation for a 
realistic problem can be very demanding. The tedious process of 
manual data preparation and checking can take up enormous 
amounts of time. So, automatic generation of a mesh is of obvious 
practical value in reducing the work load and the chances of 
human error in the process. This program is written to generate 
meshes of Q-8 elements with plane or curved surfaces from a mini- 
mum amount of information supplied in digital form. The program 
is designed in such a way that the generated mesh can: adequately 
describe the boundary whether it is singly or multiply connected; 
describe zones of different materials wherever these occur; and 
grade the mesh so as to achieve required accuracy of idealization. 


19127 (IVO-B—03/88) Choosing an expert system devel- 
opment tool for a micro computer. Salo, K. (Imatran Voima 
Oy, Helsinki (Finland)). May 1988. 33p. (In Finnish). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88756588/JAW. 

This report describes the process of choosing an expert 
system building tool. The purpose is not to give general advice be- 
cause the differencies between expert systems are wide. So it's 
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easier to describe how the problem has been solved within this 
project (analysis of disturbance recorders’ information). To make 
the report useful for other people the process has been generalized 
as much as possible. The choosing process has been divided into 
several stages. The meaning of each stage is to reduce as many tool 
canditates as possible. At the last stage there are just the two most 
suitable canditates left. The choosing process is based on literature 
and exploratory use of the tools. We decided to choose the expert 
system building tool GoldWorks from Gold Hill Computers. It is a 
LISP-based hybrid tool that runs in microcomputers under PC/ 
MS-DOS. At the moment GoldWorks is the most suitable tool for 
our project considering the resources and problem domain. But the 
market is changing so rapidly that there will be new more sophisti- 
cated and better tools and also newer versions of tools already at 
the market. So interested person should use this material just as a 
guide and personally examine the tools directly. 


19128 (K/CSD/INF—89/10) View only capability in 
user developed applications. Brandon, M.D.; Lokey, M. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 1989. Contract 
AC05-840T21400. 9p. (CONF-890362—1). NTIS, PC A02/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006371/JAW. 

From CADAM user's exchange North America spring meet- 
ing; Los Angeles, CA, USA (14 Mar 1989). 

Martin Marietta Energy Systems has developed a capability 
that allows a user with a low cost terminal or personal computer to 
access a central database, query an index of released CADAM 
drawings, select a drawing for viewing, and press one key to dis- 
play the drawing on the screen. The implementation of such user- 
developed applications that incorporate CADAM viewing capabili- 
ties on low cost terminals and personal computers will be discussed. 
A description of the environment and requirements is included as 
well as the reasons for selection of the software viewing package. 


19129 (KAERI/RR—622/87) Study on expert system ap- 
plications for nuclear power plant. Huh, Young Hwan; Kim, 
Yeong Jin; Park, Nam Seog; Dong, In Sook; Choi, In Seon. 
(Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)). (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Dec 1987. 71p. (In Korean). 
NTIS (US Sales Only), PC A04/MF AOl1 - OSTI, INIS. 
Order Number DE88705883/JAW. 

The application of artificial intelligence techniques to nucle- 
ar power plants such as expert systems is rapidly emerging. expert 
systems can contribute significantly to the availability and the im- 
proved operation and safety of nuclear power plants. The objective 
of the project is to develop an expert system in a selected applica- 
tion area in the nuclear power plants. This project will last for 3 
years. The first year’s tasks are: - Information collection and litera- 
ture survey on expert systems. - Analysis of several applicable areas 
for applying AI technologies to the nuclear power plants. - Con- 
ceptual design of a few selected domains. - Selection of hardware 
and software tools for the development of the expert system. 


19130 (KCP—613-4094) LOOPBAK verification testing 
program for NOS to NOS/VE data migration, ICEMDDN 
version 1.6.4 to 2.0.2. White, S.J. (Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div.). Feb 1989. 
Contract AC04-76DP00613. 49p. NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89007579/JAW. 

LOOPBAK is a part definition verification utility for the mi- 
gration of ICEMDDN drawing files from a NOS operating system 
to a NOS/VE operating system. This software only verifies the ac- 
curacy of the drawing file; it does not perform the actual migration. 
It is used with the migration utilities provided by Control Data 
Corporation (Programs Part A and Part B). The software verifies 
the accuracy of part definitions in IPARTA format on the VE side 
after the data have been migrated. The software then returns the 
migrated data to the NOS side, converts the data to IPARTD 
format, and compares the data to its original definition. The soft- 
ware works with ICEMDDN version 1.6.4 and higher on the NOS 
side and ICEMDDN version 7.0.2 on the VE side. The NOS ver- 
sion used is 2.4.1 and the VE version is 1.2.3. The software is initi- 
ated on the NOS operating system and links to the VE operating 
system via batch jobs internal to the program. 
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19131 (KFTI—87-54) Program for the surface muon 
spectra calculation. Arkatov, Yu.M.; Voloshchuk, V.I.; Zo- 
lenko, V.A.; Prokhorets, I.M.; Soldatov, S.A. (AN Ukrains- 
koj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1987. 17p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOI - 
OSTI, INIS. Order Number DE88705926/JAW. 

Program for the "surface’’ muon spectrum calculation is de- 
scribed. The algorithm is based on simulation of coordinates of 7- 
meson birth point and direction of its escape from meson-forming 
target (MFT) according to angular distribution with the use of 
Monte Carlo method. Ionization losses of 7-(u)-mesons in the 
target are taken into account in the program. Calculation of "sur- 
face’ muon spectrum is performed in the range of electron energies 
from 150 MeV up to 1000 MeV. Spectra of z-mesons are calculat- 
ed with account of ionization losses in the target and without it. 
Distributions over lengths of 7-meson paths in MFT and contribu- 
tion of separate sections of the target to pion flux at the outlet of 
meson channel are calculated as well. Meson-forming target for cal- 
culation can be made of any material. The program provides for 
the use of the MFT itself in the form of photon converter or 
photon converter is located in front of the target. The program is 
composed of 13 subprograms; 2 of them represent generators of 
pseudorandom numbers, distributed uniformly in the range from 0 
up to 1, and numbers with Gauss distribution. Example of calcula- 
tion for copper target of 3 cm length, electron beam current-1 wA, 
energy-300 MeV is presented. 6 refs.; 8 figs. 


19132 (LA-UR—89-128) Optimization of reconstruction 
algorithms using Monte Carlo simulation. Hanson, K.M. (Los 
Alamos National Lab., NM (USA)). 1989. Contract W- 
7405-ENG-36. 26p. (CONF-8810182—12). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006533/JAW. 

From International collaboration on advanced neutron 
sources (ICANS); Los Alamos, NM, USA (3 Oct 1988). 

A method for optimizing reconstruction algorithms is pre- 
sented that is based on how well a specified task can be performed 
using the reconstructed images. Task performance is numerically 
assessed by a Monte Carlo simulation of the complete imaging 
process including the generation of scenes appropriate to the de- 
sired application, subsequent data taking, reconstruction, and per- 
formance of the stated task based on the final image. The use of 
this method is demonstrated through the optimization of the Alge- 
braic Reconstruction Technique (ART), which reconstructs images 
from their projections by an iterative procedure. The optimization 
is accomplished by varying the relaxation factor employed in the 
updating procedure. In some of the imaging situations studied, it is 
found that the optimization of constrained ART, in which a nonne- 
gativity constraint is invoked, can vastly increase the detectability 
of objects. There is little improvement attained for unconstrained 
ART. The general method presented may be applied to the prob- 
lem of designing neutron-diffraction spectrometers. 11 refs., 6 figs., 
2 tabs. 


19133 (ORNL/TM—11011) A parallel decomposition al- 
gorithm for Staircase Linear Programs. Entriken, R. (Oak 
Ridge National Lab., TN (USA)). Dec 1988. Contract 
AC05-840R21400. 28p. NTIS, PC A03/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007883/JAW. 

As part of an extended research project on the parallel de- 
composition of linear programs, a parallel algorithm for Staircase 
Linear Programs was designed and implemented. This class of 
problems encompasses a large range of planning problems and 
when decomposed has simple subproblem formulations and commu- 
nication patterns. This makes its solution a manageable step toward 
our eventual goal of producing a general code that automatically 
exploits problem structures of various forms. The results presented 
here were derived from an implementation for a Sequent Balance 
8000 shared-memory multiprocessor. The algorithm itself is mes- 
sage-based but can run on either shared- or distributed-memory par- 
allel computers. A simple diet planning problem is used to demon- 
strate the principles of the algorithm’s development and perform- 
ance. When applied to this problem, the parallel decomposition al- 
gorithm shows promise relative to present serial optimization codes. 
The nonlinear optimization code MINOS 5.1 is used both as a basis 
for comparison and as a generic subproblem solver. The greatest 
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room for speedup is in exploiting problem structures. The results 
show that decomposition can improve efficiency even with a single 
processor. Examples are given where multiple processors lead to 
still greater efficiency. 9 refs., 13 figs., 4 tabs. 


19134 (ORNL/TM—11026) Two dimensional maps gen- 
erated by competitive systems. Azmy, Y.Y.; Protopopescu, 
V. (Oak Ridge National Lab., TN (USA)). Feb 1989. Con- 
tract AC05-840R21400. 35p. NTIS, PC A03/MF AOl1 - 
OSTI; 1; GPO Dep. Order Number DE89007878/JAW. 

By discretizing time and space in a PDE model for competi- 
tive systems, we derive the corresponding discrete maps. We ana- 
lyze these maps from an analytical and numerical viewpoint with 
emphasis on the military interpretation of the system. For the one- 
species map we study the effect of convection on the bifurcation 
behavior and we find periodic solutions. For the two-species map, 
we limit our analysis to an illustrative example, but we indicate the 
general procedure. 16 refs., 10 figs., 3 tabs. 


19135 (ORNL/TM—11031) The effect of time con- 
straints on scaled speed-up. Worley, P.H. (Oak Ridge Na- 
tional Lab., TN (USA)). Jan 1989. Contract ACO0S5- 
840R21400. 38p. NTIS, PC A03/MF AO! - OSTI; 1; GPO 
Dep. Order Number DE89007877/JAW. 

Gustafson, Montry, and Benner introduced the concept of 
scaled speed-up to characterize the capabilities of distributed- 
memory MIMD multiprocessors. They argued that, for a fixed-size 
problem, the behavior of the speed-up of an algorithm as a function 
of the number of processors, the speed-up curve, can be too pessi- 
mistic a measure of a multiprocessor architecture. Instead, they 
measured the speed-up of algorithms when size of the correspond- 
ing problem grew with the number of processors. They referred to 
the resulting function as the scaled speed-up curve. The scaled 
speed-up curve is a function of how the size of the problem is al- 
lowed to grow. We demonstrate that allowing the size of a problem 
to grow to fill the available memory can produce dramatically dif- 
ferent results from allowing the size of a problem to grow subject 
to satisfying an upper bound on the execution time. In particular, if 
a constraint on the execution time is enforced, then the scaled 
speed-up curve is often very similar to the speed-up curve for a 
fixed-size problem. We show that no more than 50 processors can 
be used efficiently for some common problems in scientific compu- 
tation when using the current generation of distributed-memory 
multiprocessors. For other problems, we show that the scaled 
speed-up curve indicates that massively parallel compuiers will be 
useful even if the execution time is constrained. In all of the cases 
examined, a meaningful interpretation of the scaled speed-up curve 
depends on a constraint on the execution time. 27 refs., 16 figs. 


19136 (ORNL/TM—11040) A fast algorithm for reorder- 
ing sparse matrices for parallel factorization. Lewis, J.G.; 
Peyton, B.W.; Pothen, A. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 45p. NTIS, 
PC A03/MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007873/JAW. 

Jess and Kees introduced a method for ordering a sparse 
symmetric matrix A for efficient parallel factorization. The parallel 
ordering is computed in two steps. First, the matrix A is ordered by 
some fill-reducing ordering. Second, a parallel ordering of A is 
computed from the filled graph that results from factoring A using 
the initial fill-reducing ordering. Among all orderings whose fill lies 
in the filled graph, this parallel ordering achieves the minimum 
number of parallel steps in the factorization of A. Jess and Kees did 
not specify the implementation details of an algorithm for either 
step of this scheme. Liu and Mirzaian (1987) designed an algorithm 
implementing the second step, but it has time and space require- 
ments higher than the cost of computing common fill-reducing or- 
derings. We present here a new fast algorithm that implements the 
parallel ordering step by exploiting the clique tree representation of 
a chordal graph. We succeed in reducing the cost of the parallel 
ordering step well below that of the fill-reducing step. Our algo- 
rithm has time and space complexity linear in the number of com- 
pressed subscripts of L, i.e., the sum of the sizes of the maximal 
cliques of the filled graph. Empirically we demonstrate running 
times nearly identical to Liu’s heuristic Composite Rotations algo- 
rithm that approximates the minimum number of parallel steps. 21 
refs., 3 figs., 4 tabs. 
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19137 (ORNL/TM—11045) Parallel direct solution of 
sparse linear systems. Ng, E. (Oak Ridge National Lab., TN 
(USA)). Jan 1989. Contract AC05-840R21400. 23p. NTIS, 
PC A03/MF AOli - OSTI; 1; GPO Dep. Order Number 
DE89007855/JAW. 

In this paper the direct solution of sparse linear systems on 
multiprocessor systems is considered. Elimination trees are used as 
a tool for identifying and exploiting parallelism in the parallel nu- 
merical factorization of the coefficient matrix. Some open problems 


are described and results of some numerical experiments are provid- 
ed. 40 refs., 6 figs., 6 tabs. 


19138 (ORNL/TM—11051) A concurrent approach to 

model based motion detection. Christensen, H.I. (Oak Ridge 

National Lab., TN (USA)). Jan 1989. Contract ACO05- 
840OR21400. 24p. (CESAR—89/01). NTIS, PC A03/MF 

a OSTI; 1; GPO Dep. Order Number DE89007853/ 
AW. 

In robot-vision it is important to be able to acquire and de- 
scribe dynamically changing scenes. A token based method for real- 
time motion detection is described here. This method uses a predic- 
tion-verification scheme to cope with ambiguous motion patterns. 
To improve performance it is investigated how the application may 
be implemented on a concurrent architecture like a hypercube. An 
implementation based on the SPMD approach is presented together 


‘with some experimental results. The results demonstrate the 


system's ability to handle ambiguous situations. Timing results indi- 
cate the system has a potential for tracking of less than 10 objects 
or more than 40 objects, while the advantage of using a concurrent 
architecture for 10--40 objects is very small. 29 refs., 10 figs., 1 tab. 


19139 (ORNL/TM—11064) Multiprogramming a distrib- 
uted-memory multiprocessor. Leuze, M.R.; Dowdy, L.W.; 
Park, K.H. (Oak Ridge National Lab., TN (USA)). Jan 
1989. Contract AC05-840R21400. 27p. NTIS, PC A03/MF 
A0Ol - OSTI; 1; GPO Dep. Order Number DE89007850/ 
JAW. 

The development of computing systems with large numbers 
of processors has been motivated primarily by the need to solve 
large complex problems more quickly than is possible with uni- 
processor systems. Traditionally, multiprocessor systems have been 
uniprogrammed, i.e., dedicated to the execution of a single set of 
related processes, since this approach provides the fastest response 
for an individual program once it begins execution. However, if the 
goal of a multiprocessor system is to minimize average response 
time or to maximize throughput, then multiprogramming must be 
considered. In this paper, a model of a simple multiprocessor 
system with a two-program workload is reviewed; the model is 
then applied to an Intel iPSC/2 hypercube multiprocessor with a 
workload consisting of parallel wavefront algorithms for solving 
triangular systems of linear equations. Throughputs predicted by 
the model are compared with throughputs obtained experimentally 
from an actual system. The results provide validation for the model 
and indicate that significant performance improvements for multi- 
processor systems are possible through multiprogramming. 4 refs., 
10 figs., 1 tab. 


19140 (ORNL/TM—11071) Parabolic systems with non- 
linear competitive interactions. Cosner, C.; Lenhart, S.; Pro- 
topopescu, V. (Oak Ridge National Lab., TN (USA)). Jan 
1989. Contract AC05-840R21400. 2ip. NTIS, PC A03/MF 
AOl1 - OSTI; 1; GPO Dep. Order Number DE89007814/ 
JAW. ; 

A parabolic system with nonlinear local or nonlocal interac- 
tions is considered, with specific applications to the description of 
competition/combat situations. Global existence and comparison re- 
sults are proven under suitable assumptions on the interaction 
terms. Comparisons with solutions of the “equivalent” ordinary dif- 
ferential (space independent) model, that has been previously used 
in modelling combat are of special interest. The stationary state of 
such a system--corresponding to a stalemate--is also considered. 
Under certain conditions on the interaction, domain size and bound- 
ary conditions, a uniqueness result is obtained for the stationary 
state. A simple example shows that these conditions are sharp and 
uniqueness may be lost when they are not fulfilled. 15 refs. 
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19141 (SAND—87-2618) SANDAC [Sandia Airborne 
Computer] V hardware reference manual. Dalton, L.J. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1988. Contract AC04-76DP00789. 324p. NTIS, PC Al4/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89007700/JAW. 

This manual describes the hardware of the SANDAC V em- 
bedded computer designed and built at Sandia National Laborato- 
ries. 56 figs., 41 tabs. 


19142 (SAND—88-3043) Computer media _ security. 
Clever, J.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1989. Contract AC04-76DP00789. 68p. NTIS, 
PC A04/MF AOi - OSTI; 1; GPO Dep. Order Number 
DE89007903/JAW. 

This report provides the Sandia National Laboratories, Albu- 
querque (SNLA) policy, implementing procedures, and guidance 
for the accountability/control, handling, storage, marking, sanitiza- 
tion/clearing, and transmittal or final disposition of computer 
media. 


19143 (SAND—88-3411) Lamination: A method for re- 
structuring quadrilateral and hexahedral meshes. Koteras, 
J.R. (Sandia National Labs., Albuquerque, NM (USA)). Feb 
1989. Contract AC04-76DP00789. 34p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007535/ 
JAW. 

Necklacing is a technique for restructuring all-quadrilateral 
meshes so that they remain all-quadrilateral. The ability to preserve 
an all-quadrilateral structure is important since many finite element 
codes rely on the use of all-quadrilateral meshes for reasons of ac- 
curacy and efficiency. Necklacing has the disadvantage that it can 
convert desirable mesh structures to less desirable (but still accepta- 
ble) mesh structures. This problem with necklacing can be eliminat- 
ed by introducing a more refined restructuring process called lam- 
ination. Lamination can be used for the restructuring of all-hexahe- 
dral meshes. 2 refs., 16 figs. 


19144 (SAND—89-8202) UNICOS Evaluation Project at 
Sandia National Laboratories Livermore. Sheaffer, K.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Feb 
1989. Contract AC04-76DR00789. 30p. NTIS, PC A03/MF 
AOl - OSTI; 1; GPO Dep. Order Number DE89007552/ 
JAW. 

The purpose of the UNICOS Evaluation Project at Sandia 
National Laboratories (SNLL) was to determine if the Cray Re- 
search Incorporated (CRI) operating system, UNICOS, could fulfill 
the current and future computing needs of the Sandia user commu- 
nity. This paper details the goals and findings of the project. 


19145 (UCID—21011-Vol.4-Rev.1) Software design docu- 
ment for DOEDEF [Department of Energy Data Exchange 
Format] Translator Module Pool A: Revision 1. Wimple, C. 
(Lawrence Livermore National Lab., CA (USA)). 1 Oct 
1987. Contract W-7405-ENG-48. 164p. NTIS, PC A08/MF 
Seay OSTI; 1; GPO Dep. Order Number DE89007550/ 

The Department of Energy Data Exchange Format 
(DOEDEF) Translator Module Pool A (hereafter referred to as the 
pool”) is intended to reduce the manpower required to rewrite the 
DOEDFEF translator software already in existence throughout the 
Department of Energy Nuclear Weapons Complex (DOE NWC). 
Each portion of the DOEDEF exchange system and therefore each 
site's DOEDEF translator software must be rewritten during the 
transition from Phase 1.0 to Phase 1.5 of DOEDEF. By providing 
a pool, the effort required to move from Phase 1.0 to Phase 1.5 can 
be reduced throughout the NWC. 


19146 (UCID—21357-Rev.1) SLATEC/LDOC prologue: 
Template and conversion program: Revision 1. Fritsch, F.N. 
(Lawrence Livermore National Lab., CA (USA)). Nov 
1988. Contract W-7405-ENG-48. 27p. NTIS, PC A03/MF 
ee OSTI; 1; GPO Dep. Order Number DE89007685/ 

The SLATEC/LDOC prologue is a standard format for 
writeups of Fortran subprograms that is acceptable to both the 
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SLATEC Common Mathematical Library Subcommittee and the 
LLNL Library Documentation Committee. This report presents a 
subprogram template embodying this standard format and docu- 
ments the Fortran 77 program SLTOLD that has been written to 
convert from SLATEC to LDOC form. 2 refs. 


19147 (UCRL—98393) A systolic array for efficient exe- 
cution of the radon and inverse radon transforms. De Groot, 
A.J.; Azevedo, S.G.; Schneberk, D.J.; Johansson, E.M.; 
Parker, S.R. (Lawrence Livermore National Lab., CA 
(USA)). 11 Aug 1988. Contract W-7405-ENG-48. 10p. 
(CONF-880887—32). NTIS, PC A02/MF AO1 - OSTI; 1; 
GPO Dep. Order Number DE89007224/JAW. 

From 32. international technical symposium on optical and 
opto-electronic applied sciences and engineering; San Diego, CA, 
USA (14 Aug 1988). 

The Systolic Processor with a Reconfigurable Interconnec- 
tion Network of Transputers (SPRINT) is a sixty-four-element mul- 
tiprocessor developed at Lawrence Livermore National Laboratory 
to evaluate systolic algorithms and architectures experimentally. 
The processors are interconnected in a reconfigurable network 
which can emulate networks such as the two-dimensional mesh, the 
triangular mesh, the tree, and the shuffle-exchange network. New 
systolic algorithms and architectures are described which perform 
the Radon transform and inverse Radon transform with efficiency 
arbitrarily close to 100%. High efficiency is possible with any con- 
nected network topology, even with low communication band- 
width. The results of the algorithms executed on the SPRINT com- 
pare closely with theory. 8 refs., 5 figs. 


19148 (UCRL—98452) Modeling the reliability of a real- 
time system. Lawrence J.D. (Lawrence Livermore National 
Lab., CA (USA)). 1988. Contract W-7405-ENG-48. 19p. 
(CONF-881265—1). NTIS, PC A03/MF AOl1 - OSTI; 1; 
GPO Dep. Order Number DE89006784/JAW. 

From Computer Management Group international confer- 
ence on management and performance evaulation of computer sys- 
tems; Dallas, TX, USA (12 Dec 1988). 

Under some circumstances, computer controlled systems can 
be quite dangerous. One of the tools used to analyze such situations 
is the construction of reliability and safety models. Four types of 
models are described briefly: reliability block diagrams, fault trees, 
Markov models and reliability growth models. There are many 
analogies to performance models, and the expertise of CMG mem- 
bers could be usefully applied to computer system reliability prob- 
lems in addition to performance problems. This paper is an intro- 
duction to reliability modeling. 23 refs., 12 figs. 


19149 (UCRL—98743) DATMS: A framework for dis- 
tributed assumption based reasoning. Mason, C.L.; Johnson, 
R.R. (Lawrence Livermore National Lab., CA (USA)). 
1988. Contract W-7405-ENG-48. 16p. (CONF-8805252—1). 
NTIS, PC A03/MF AOl1 - OSTI; 1; GPO Dep. Order 
Number DE89006282/JAW. 

From Distributed artificial intelligence workshop; Lake Ar- 
rowhead, CA, USA (20 May 1988). 

The Distributed ATMS, DATMS, is a problem solving 
framework for multi-agent assumption based reasoning using As- 
sumption-based Truth Maintenance Systems. It is based on the 
problem solving paradigm of result sharing rule-based expert sys- 
tems using assumption based reasoning. We are implementing and 
experimenting with the DATMS under MATE, a Multi-Agent Test 
Environment, using C and COMMON-LISP on a network of SUN 
family workstations. This framework was motivated by the problem 
of seismic interpretation for Comprehensive or Low-Yield Test Ban 
Treaty verification, where a wide spread network of seismic sensor 
stations are required to monitor treaty compliance, and seismolo- 
gists use assumption based reasoning in a collaborative fashion to 
interpret the seismic data. The DATMS framework differs from 
other previously designed problem solving organizations in its 
method of reasoning the ability to support an explanation facility 
and in addressing the problem of culpability. 13 refs. 
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19150 (UCRL—99285) The use of GKS [Graphical 
Kernal System] and CGM [Computer Graphics Metafile] for 
the display of graphics products. Walker, H.; Freis, R.P.; 
Williams, D.N.; Wimple, C.D. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jan 1989. Contract W-7405-ENG- 
48. 22p. (CONF-8811110—2). NTIS, PC A03/MF AOI - 
OSTI; 1; GPO Dep. Order Number DE89006734/JAW. 

From 8. biennial CUBE symposium; Albuquerque, NM, 
United States (16 Nov 1988). 

Graphics standards have an important role to play in the de- 
velopment of production graphics systems. The easier porting and 
reduced maintenance of software that utilizes standards provides a 
strong incentive for developers to embrace these standards. Howev- 
er, no single standard is likely to meet all the requirements of a 
complex system. For example, the Graphical Kernal System (GKS) 
provides a robust standard addressing the creation of two-dimen- 
sional vector graphic products, but the GKS standard does not in- 
clude a sanctioned metafile format. For installation-independent ar- 
chival and transfer of pictures, the Computer Graphics Metafile 
(CGM) standard has been developed. While many vendors of GKS 
packages provide device drivers for the CGM formats, the GKS 
and the CGM standards do not precisely correspond which leads to 
some problems when utilizing these two standards together. A 
mechanism for resolving these difficulties has been developed for 
use as part of an operational emergency response system residing at 
Lawrence Livermore National Laboratory. This mechanism re- 
quires the insertion of user-defined information into CGM files, and 
access to a complete set of primitive attribute information main- 
tained in tables that are external to the graphics programs. In addi- 
tion to allowing the programs that create metafiles and programs 
that read metafiles to take full advantage of GKS attribute handling 
functionality, this mechanism allows for rapid refinement of graph- 
ics products by allowing the developer to modify the attribute set- 
tings without changing the software. 6 refs., 8 figs. 


19151 (UCRL—99530) Following paths of symmetry- 
breaking bifurcation points. Bolstad, J.-H. (Lawrence Liver- 
more National Lab., CA (USA)). Jul 1988. Contract W- 
7405-ENG-48. 21p. (CONF-8807152—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006729/JAW. 

From 12. IMACS world conference on scientific computa- 
tion; Paris, France (18 Jul 1988). 

We propose a pseudo-arclength continuation algorithm for 
computing paths of symmetry-breaking bifurcation points for two- 
parameter nonlinear elliptic problems. The algorithm consists of an 
Euler predictor step and a corrector step composed of a sequence 
of Newton iterations. This work generalizes the algorithm of 
Werner and Spence for locating a one-parameter symmetry-break- 
ing bifurcation point by using the approach of Keller and Fier for 
following a (two-parameter) path of limit points (a ’fold’’). By re- 
peated use of the bordering algorithm, we solve linear systems 
whose matrix is the symmetric” Jacobian or "antisymmetric’” Jaco- 
bian, thus exploiting any (block tridiagonal) structures present. We 
present a new method for locating some high order singularities. 
We give numerical results for the steady, axisymmetric flow be- 
tween rotating coaxial cylinders (Taylor-Couette flow). For infinite 
cylinders we compute the paths of bifurcation points from Couette 
flow into Taylor vortices. For finite cylinders we compute the fold 
curve and path of symmetry-breaking bifurcation points for small 
aspect ratios, and accurately locate the two codimension-one sym- 
metry-breaking singularities. 41 refs. 


19152 (UCRL—100289) An adaptive moving grid method 
for one-dimensional systems of partial differential equations 
and its numerical solution. Petzold, L.R. (Lawrence Liver- 
more National Lab., CA (USA)). Oct 1988. Contract W- 
7405-ENG-48. 16p. (CONF-8810307—1). NTIS, PC A03/ 
MF AOl - OSTI; 1; GPO Dep. Order Number 
DE89006743/JAW. 

From Workshop on adaptive methods for partial differential 
equations; Troy, NY, USA (13 Oct 1988). 

In this paper we examine a scheme for choosing a moving 
mesh based on minimizing the time rate of change of the solution in 
the moving coordinates. We show how to apply this method to sys- 
tems where the time derivatives cannot be solved for explicitly, 
writing the moving mesh equations in an implicit form. We give a 
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geometrical interpretation of the moving mesh equation which ex- 
poses some of its weaknesses, and suggest some modifications based 
on this interpretation which increase the efficiency of the scheme. 
Upon discretization of the original PDE system coupled with the 
moving mesh equations, a system of differential/algebraic equations 
(DAEs) is generated. We discuss the solution of this system using 
the code DASSL, and show how changing the error estimate for 
time step selection from the usual strategy can significantly reduce 
the computation time. We introduce a new DAE code, DASPK, 
which combines the time integration methods of DASSL with the 
preconditioned GMRES method for solving large sparse linear sys- 
tems. Finally, we present the results of some numerical experiments 
on reaction-diffusion equations which illustrate how well the result- 
ing methods work. 16 refs., 2 figs., 2 tabs. 


19153 An interactive visual interface for FASTBUS diag- 
nostics. Gelphman, D.M.; Gustavson, D.B.; Walz, H.V. 
(Stanford Linear Accelerator Center, Stanford Univ., Stan- 
ford, CA (US));. IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; 35: No. 1, 303- 
305(Feb 1988). (CONF-871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

Complex instruments which are not used regularly, such as 
diagnostic devices, are often avoided or inefficiently used because 
of the start-up effort required to figure out how to apply them. To 
solve this problem, the authors have developed a visual interface 
for the SLACFASTBUS Snoop Module. This interface is based on 
the Macintosh computer’s standard human interface, using menus, 
dialogs and graphics to quickly bring to mind the range of possibili- 
ties and allow easy setup and manipulation of the Snoop module’s 
powerful features. 


19154 A CAMAC and FASTBUS engineering test envi- 
ronment supported by a microVAX/microVMS system. Logg, 
C.A. (Stanford Linear Accelerator Center, Stanford Univ., 
Stanford, CA (US));. IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; 35: No. 1, 
277-281(Feb 1988). (CONF-871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

A flexible, multiuser engineering test environment has been 
established for the engineers in SLAC’s Electronic Instrumentation 
Engineering group. The system hardware includes a standard 
Micro VAX II and Micro VAX I with multiple CAMAC, FAST- 
BUS, and GPIB instrumentation buses. The system software com- 
ponents include MicroVMS licenses with DECNET/SLACNET, 
FORTRAN, PASCAL, FORTH, and a versatile graphical display 
package. In addition, there are several software utilities available to 
facilitate FASTBUS and CAMAC prototype hardware debugging. 


19155 Interfacing slave designs to Fastbus: Practical ex- 
perience. Downing, R.W.; Hoeflich, J.J.; Simaitis, VJ. 
(Univ. of Illinois at Urbana-Champaign (US));. IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; 35: No. 1, 288-291(Feb 1988). (CONF- 
871006—). 

From 34. nuclear science symposium and 19. nuclear power 
systems symposium; San Francisco, CA, USA (21 Oct 1987). 

Standard interface designs help (i) eliminate design errors, 
(ii) reduce design efforts, and (iii) lead to uniform bus-protocol in- 
terpretation. The authors have designed a number of Fastbus slave 
modules, using a standard interface circuit and standard design veri- 
fication tools based on Computer-Aided-Engineering (CAE) tech- 
niques. In this paper, the authors describe the standard interface, 
and the design and verification methodology. 


19156 Challenges in matching parallel architectures and 
matrix algorithms. Benner, R.E. (Sandia National Labs., Al- 
buquerque, NM (US));. pp 84-89 of Spring compcon 88 
(digest of papers). Piscataway, NJ; IEEE Service Center 
(1988). (CONF-880236—). 

From COMPCON spring ‘88: 33rd IEEE Computer Society 
international conference; San Francisco, CA, USA (29 Feb 1988). 

Most classes of numerical algorithms for solving matrix 
equations are not ‘embarrassingly’ parallel and, therefore, are a 
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challenge to implement efficiently on parallel computers. Direct so- 
lution methods based on Guass elimination and its variants are of 
particular interest because they readily expose memory limitations 
and communication bottlenecks of parallel architectures, are inte- 
gral components of other, more highly parallel matrix algorithms, 
and can solve poorly conditioned problems on which other meth- 
ods fail. The parallel implementation and performance of a class of 
direct methods is examined on three architectures: CRAY X-MP/ 
48, ELXSI 6400, and NCUBE/ten. Further algorithmic innovations 
are mandated by the demands of massive parallelism, i.e., thousands 
of floating-point processors. 


19157 Prolog at the University of Illinois. Gooley, 
M.M.; Kale, L.V.; Padua, D.A.; Ramkumar, B.; Reddy, 
U.S.; Sehr, D.C.; Shu, W.W.; Wah, B.W. (Univ. of Illinois 
at Urbana, Champaign, IL (US));. pp 68-73 of Spring comp- 
con 88 (digest of papers). Piscataway, NJ; IEEE Service 
Center (1988). (CONF-880236—). 

From COMPCON spring ‘88: 33rd IEEE Computer Society 
international conference; San Francisco, CA, USA (29 Feb 1988). 

This paper presents a brief description of four logic pro- 
gramming research projects under way at the University of Illinois 
at Urbana-Champaign. Three of these projects deal with the design 
of Prolog interpreters and compilers. The other project deals with 
the design of languages that combine then functional programming 
and the logic programming paradigms and with the transformation 
of programs written in these languages. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 16912, 17532, 17646, 18147, 19113, 19119, 
19120, 19122 







19158 (ANL/TM—402-Rev.1) Retrieving and analyzing 
computer usage accounting data at ANL: Revision 1. 
Thommes, M.M.; Anderson, J.B.; Heiberger, A.A. (ed.). 
(Argonne National Lab., IL (USA)). Jan 1989. Contract W- 
31109-ENG-38. 71p. NTIS, PC A05 - OSTI. Order Number 
DE89007695/JAW. 

This paper discusses the following topics on retrieving and 
analyzing computer usage accounting data: prepackaged reports 
using public command procedures; reports that can be tailored by 
the user - the KOMTOOLS procedures; and detailed information 
on KOMTOOLS. (LSP) 


19159 (IFVE-OEIUNK—87-178) System of data bases on 
particle physics at IHEP. Document data bases. Alekhin, 
S.I.; Bazeeva, V.V.; Ezhela, V.V. and others. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 11p. (In 
Russian). NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. Order Number DE88705722/JAW. 

Up-to-date status of the IHEP DOCUMENTS and EX- 
PERIMENTS Data Bases are described. Now these data bases are 
the most complete computerized catalogues of experimental particle 
physics publications. BDMS and PPDL provide extended possibili- 
ties for any user in searching and retrieving desired information. 6 
refs.; 1 fig. 


19160 (IPNO-T—87-06) Implementation of a network 
level protocol on a GIXINET type local network. Loeuillet, 
J.L. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire). Nov 1987. 215p. (In French). NTIS (US Sales 
~_> PC A10/MF AOl. Order Number DE88757020/ 

The installation of a communication system for transferring 
results from several experiment laboratories to a computing center 
is described. The objectives of a useful bit rate of 24 kbs, low con- 
nection cost and simple infrastructure, extension of the network to 
4 buildings situated within a radius of 300m, and connection in the 
most standardized fashion possible are attained by using the GIX- 
INET local network and adopting the X25 packet protocol. Bit 
rates of 17.2 kbs for standard 128 octet packets, and 44 kbs for non- 
standard packets (776 octets in this case). 
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19161 (PB—89-854293/XAB) Optical memory data stor- 
age: laser applications. January 1973-December 1988 (Cita- 
tions from the COMPENDEX data base). Report for January 
1973-December 1988. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Jan 1989. 144p. NTIS PC 
NO1/MF NO1. 

Supersedes PB—86-875705. 

This bibliography contains citations concerning the design, 
test, and characteristics of lasers used in optical data storage. Many 
citations refer to the recording media, which include plastic, metal, 
and film recorders. (This updated bibliography contains 304 cita- 
tions, 88 of which are new entries to the previous edition.) 


9904 Law 
REFER ALSO TO CITATION(S) 17494 


19162 (CNIC-I—002, pp 336-343) Nuclear safety regula- 
tion in the People’s Republic of China. Shi Guangchang. 
(National Nuclear Safety Administration, Beijing, BJ 
(China)). 1987. NTIS (US Sales Gniy), PC A99/MF AOI. 
Order Number DE89780054/JAW. (CONF-870905—). 

From 6. Pacific Basin nuclear conference; Beijing, China (7 
Sep 1987). 

The present report gives a general view of how the problem 
of nuclear safety is dealt with in China, with particular reference to 
the nuclear power plants. The most relevant nuclear legal regula- 
tions and procedures are reported. Organization of the National 
Nuclear Safety Administration (NNSA) of China and its working 
activities are presented. The report gives also the principle and 
practice with regard to licensing process and regulatory inspection 
of nuclear power plant in China. 
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19163 (ORNL/TM—11025) A neural network-based opti- 
mization algorithm for the weapon-target assignment problem. 
Wacholder, E. (Oak Ridge National Lab., TN (USA)). Feb 
1989. Contract AC05-840R21400. 38p. NTIS, PC A03/MF 
AO1 - OSTI; 1; GPO Dep. Order Number DE89007879/ 
JAW. 

A neural network-based algorithm was developed for the 
Weapon-Target Assignment Problem (WTAP) in Ballistic Missile 
Defense (BMD). An optimal assignment policy is one which allo- 
cates targets to weapon platforms such that the total expected leak- 
age value of targets surviving the defense is minimized. This in- 
volves the minimization of a non-linear objective function subject 
to inequality constraints specifying the maximum number of inter- 
ceptors available to each platform and the maximum number of 
interceptors allowed to be fired at each target as imposed by the 
Battle Management/Command Control and Communications (BM/ 
C*) system. The algorithm consists of solving a system of ODEs 
trajectories and variables. Simulations of the algorithm on PC and 
VAX computers were carried out using a simple numerical scheme. 
In ali the battle instances tested, the algorithm has proven to be 
stable and to converge to solutions very close to global optima. 
The time to achieve convergence was consistently less than the 
time constant of the network’s processing elements (neurons). This 
implies that fast solutions can be realized if the algorithm is imple- 
mented in hardware circuits. Three series of battle scenarios are 
analyzed and discussed in this report. Input data and results are 
presented in detail. The main advantage of this algorithm is that it 
can be adapted to either a special-purpose hardware circuit or a 
general-purpose concurrent machine to yield fast and accurate solu- 
tions to difficult decision problems. 40 refs., 8 figs., 8 tabs. 


19164 (PB—89-854871/XAB) Militarization of space. 
January 1970-January 1989 (Citations from the NTIS data 
base). Report for January 1970-January 1989. (National 
Technical Information Service, Springfield, VA (USA)). 
Jan 1989. 174p. NTIS PC NO1/MF NO1. 

Supersedes PB—88-855622. 

This bibliography contains citations concerning existing and 
projected military utilization of space by the United States and for- 
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9905 Civilian Defense 
eign powers. Long-term strategies, technical feasibility studies, ered. Many of the recent citations cover the Strategic Defense Initi- 
space weapons, including high-energy lasers, shuttle operations, and ative (SDI) program. (This updated bibliography contains 297 cita- 


the use of space in tactical operations are among the topics consid- tions, 120 of which are new entries to the previous edition.) 





